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IN THE UKITED STATES DISTRICT COURT 

FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATIOH 
y. 

SMITH & NEPHEW, INC, 
Defendant 



CA.Nb.01-SMSLR 



STIPULATED FROTECnVE ORDIjlR 
Pursuat^ to Federal Rule of Ovfl Procedure 26, and it appearing tfaatdiscovefytti the 
above-ettfiUcd acdoo is likely to involve the disclosttre of confidential uifbnnalion, and good 
canse q^searing; 

IT IS HEREBY ORDERED as follows: 

L Scope of Older. AB documqifs; in«tmal»» items, tesdmoiy^ or lufennatfoi^ 
legaidless of ^vfieOier at<^ in dectnmie or papa 

or otlier confidential orpropridaiytcdmkat dcvdopmen^ tasincss; financial, or cooumsdal 

infiannation filcdwithtlieConitarpiodaceddll»rl>yapartyorbyaiM^ 

wtditfiis action diaO be governed by das PMecdveOidei: Tfae tennsofUiisFnylectiveOxder 

shall qpply to an manner and means of discovciy^in^ 

inspection ofbooks. records, docnments and tangiMft itrfn gg 

^ Confidential hfcttmaticML Any docmnenta^ mao^^u if^f tnrtimtmy, or 
MHmatioii fOcd vdth Ae C6nrt wpiodoced by a^ 

this action maybe dcsienatcd bv such party or naa-paity as •T^MnfM^^} jfiftrnnation-'* Asa 
geoeial gnideline^ mateiiak designated Xottfideotia^ 
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be disclosed to the parties for the purposes of this Jlti^on, btit which must be protected &om 
dtsclosure to RQD-parlBes as set forth hereiiu 

3- Highly Confidcrtial « Att orneys Eves Only Infennation. Cdtain doccmetits, 
m a t e ri ats ^ items, testimoiQr, or infixinatioD may be designated by a party or Don-party as •Hi^ily 
Coofideiitial • Attorneys Eyes Only InfbrmatiotL" The*^ighly Confidcndal • Attorneys Eyes 
Only biformation**design8ti(m shall be limited to such documents, materials, items, testimoiiy, 
or iiifonn^HM that the Designating Party bdieve^ in goo^ 

<fiscl ©sure or intentional or inadvertent misuse of whidh is likdy to cause significant barm 
to tfie business <M>coiiq>etitivopositkm of the DesigoatiiigPajty. Docoments^ materials, itcirt^ 
testimony, or information designated liighly Confidential - Attorneys Eyes Only infoimattoo* 
may be disclosed <mly to the persons who have previously qualified to receive sudi mfoimation 
under the provisions of Paragn^h 8 of this Protective Order, and may not be disclosed to any 
person currently prosecirtiiig patent ^^cations in the field of electrosurgM medical devices. 
Moreover, any person to wham documents, materials, items, testimony, or infeonatioQ 
designated Confidential * AttoniQrs Eyes Oily Infofmation*" imder this order h 

<fisclosed is hereby prohibiled fiomdrafimg, preparing, or jrosecuting patent appfications 
coRceming dectrosnr^icalmedfeal devices, or managing ok st^erviang any anch work, for die 
duration of tMfelhigatiQn tncln^g ^^yg^fy and ong yrar tfif y^f^f T x 

4. Designated fafomatk^ft, *r>c^puat^ fnforinafen*^«>fe« f a 
Infocmatioa** and "W^ly Confi<kntial - Attorneys Eyes Only hiformation^ bichiding copies^ 
extracts, or derivations dierefixm compilations and ammiaries Acrea^ and mft^trtwm 
fherdtL. 

^* I2£Si8na&|g£&d^ *1>estgnatingPar^ refers to 
designaling any material as ""Confidential fiifoniatioQ" or Coofideotial-AttDrDeys Eyes 
Only Information" under this Protective Order* 



^' ^ rfl>ffl i RfM»te<| W^WTHftft'OT , Absent a spectBc order by this Cbtwt Dcsagnatcd 
Informatton shatt be used by the persons or entities to whom such iDfonnatidn is disposed soldy 
forpurposcs Of this actbn, and not for any other action or lor aiiy Vusmess, pEical prosecution. 
liccmmg.conq)ctitive, or^vcramoitalpi^ 
£sclosed to anyone cxcq>t as ptoWded in Ais Protective Order. 

^* Tto^FwlyPocunCTig, IVheie a discoveiyreqoest» subpoena, or depodtioQ 
ipiestion calls for oChemise disco venule infonnatioa ttat is held by tte party to vAum h is 
diiectcd nnderobBgalions of confidentiality owed to anotte^ 

request^ subpoena^ or dqM>sidon question Is directed sfaan pnmiptfy, and in ail events witfam tea 
00) court days of receipt of (he discovety request calli^ 
discovery request has been sensed pji» to the date Ais order was a^ 
irtudi case witfiDi ten (10) <»nrt days after flie ^ 

(a) Identify lo the party seddog the infonnadon ^ name atul address of each 
person or entity whose confidentiaSty interests aro irxq)Ucatcd by tiie discovery request; subpoena 
or deposition question^ and 

0)) SedtconscrdtDpro4iccti»requestcdiBfcimationfiDmeaAsttdi^^ 
irfwseconfidenfiaKtyiQtcrests are implicated Ihore^ 
litttii. diaB mchide a copy of fltts protectiveoidcr, arf 
copied on ag cart esptmAfnc^ ftrmctf i..fg,>g rfqucst for tonjoit 

(c) If4he tiiird party doesMltxiB^ 
origBial serYicc of fte dfacovtty request sdjpoaia, or dq^^ 
Ac &covety nr^move to oompdprodoctitti m additkm to «iy other relief dtty may have. 

^ Pisdosnre pfHifiWY Confidential . Attorneys Pv^ QnW lnWtii% > 
Documents^ raatesial^itenDi^ testiniooy»or^ 
Attorriq^ Eyes (Wy Information* pursuant to thi^ 
extracts tiierufiam, ctmipilations and summary 

3 
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discUwcd. given, shown, made available to. or commimicated m anyway only to the ibHowing 
parsons: 

(a) oiitsido counsel of recoid for fhe parties in this action, and pereons employed 
by said coonsd wbo «e woridng soldy in secretariat cle^ 

aic assisting llioscattonicys in tWs action, cx^ 

picparing. or prosecuting patent appUcatioos eoncenmig dectrosw^cal medical devices, or 
managing or si^iowar^ any s«* woxic, 
Attonieyi Byes Only lo&dnatiQn'*; 

(b) qualilkd court xeporten, videogr^>hers and other similar persons making a 
stenograt^ic, video orofecrrecon! of testimony involving such docnmeiitt, m>»^%^t^^ 
testimony, or infixmation and necessary clerical personnel Aoeof; 

(cXi) noniwity consultanls or tcstt^ exp^ 
trial or appeal of tlib action provided fliat tfi^ picvioudy 

puisoant to Paragraph 10oftl& Protective Order, and CO 
jurors, who are engaged to assist in the trial or prepay 
tcquxremeatss^ forth in Paragraph 11 of tins Protective Oidcs; 
(d) dbe Court and flic C6mt*s stnfi^ 

(o)Smto&Nqpbcwin^ouso8ttoaieyJodPetrow,jmdpetw»swo^ 

insecretarial,clcricatandparal^eQ)acities andi«Aoa» 

(0 cwxtnl employees, officers and directors of ^ Dedgnadi^ Pa^ 
(g) any person to whom &e Designating Party agrees in wiitingk 
Howen^maddi&m to satiafi^ the odier requirements for acc^ 

CDiifideQlial.Attomqrs Only hifoima&m" set forft in dus order, the pczsons identified m 

»*»«ctions (cXcxcept for ioodi jurroX (c) and (g) of fins Paragn^ih dndl not be permitted 

access to m^cnak or informatkm designated ^TC^Confide^ 

Whimation'^ miless and until they sign a wri^ 

4 
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in fl« foim attaclied licreto as ExlttT^^ 
botiDd by Its tcnns, and coBScm t(> juf^ 
of this Paragraph Shan iK)t be pcmiitted acc^ 

Canfidenfial - Attofneys Eyes Osfy InfannatiOQ** unless and untn they sign a written Agreemcac 
toPioteclQmfideiidalMimiiafi^ Outside counsel of 

itcoid diall selatn oopks of aU executed Acknowkdginents aid Agrcemcots, and cofnes of all 
execitfed Admowkdgmcnts sfaaO be provided U> the^ Desxgnatiog Party. 

Pi^tosnre of Confidential Infonnation. Documents, materia^ itans» testimony, 
or tDfimDadon designated Xoafidcnttal bibiinatioa*'|Nasoaot to dus Protective Order, or 
copies^ derivatioo9, or extracts theiefiom, com^ 

information Oerdn, may be Closed, given, shown, made available to, or communicated in any 
way only to the followhig posons: 

(a) aO persons set fixtft in Faragra{A g abovr^ 

(b) q> to five legolar empbyecs of flic party recdvingCSonfidcntial In&raiatton 
iKdiohavcatieed tDknowtteOoiiSdential 

(c) aiqrpenon to whom die Designa&igParty agrees in WTidng. 
However; thepcrsoos identified insiOweeile^ 

penmltedacccss to roaCeriab orMmnation deagnated-^ 

ama Oqr a^i a vnfttoi AifaMfwIedgmeiit Purs^ 

hereto as BriiibB Aflud ftqrtavc lead flns 

consent tojurisdtctimi in this Court Outside counsdofrocordshanittaiii copies of all executed 

AiAnowkdgmcals, and copies of d executed Adc^ 

DerignatmgPiarQr* 

QwrnCftPty^nf^ I^FPcedure for provKgng Designated Infi»natictt to d» 
persona described in Ptt»^hS(c)(l)diaB be as follows: V 

5 
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A. "n^Wwek&Wtoilisclo^suefcinfoniwiioDs^^ 

1. TlieiianieoftliepcTsoi^ 

2. "Hieiwwealai^jteyerBndlilleoflhepeison; 

3. A«ign«l,wriiteaacfaiowle4gmeotinll»fonaofthe 



or 



wnttea 



»as Exhibit 
booDd by its tenns; and 

4. Actiii«Ii«iimeoTcunfc«hm,vitaemd.Ii6tof«ncl^ 
E«ttrallmsiDe«d«cripli<«ofeaclvfewlu^ 
eoasrihed during the last four yea«^ wl^ 

Designating Patfy on an attonieys* ^OBly basis. 
B. Withint«(10)cafcadarday»aflerTeceiptoflheinl^^ 
•ci™mledg„«rtiatfaefi«»oftteAcfaKw^ 

-«ad«dh«etoasExtaTrf,AdcsmTKddH«^,p^ 
I>e««n««dI»ftn«rtK«to^ 

a«dn«ilifti«fi«,«^«toa«obi«tingp«tygi^ft^^b^ 
•«a«rf,tettdihoodtl«tthei«sono«yB5e^ft^ 

«-b«ttoa,hep:,p«to,R^,ri,,„f4i,^ •rhep«i«*kaB«cet«dconfertol.ylp 
wsoIvetheoljMon. Iftl«parti««t««4*,todo»o,thcol9«tingp«»y 
«oti«h3rIctt«Wci;«.fc«othetwiscd«ctedbyt^ 
««fte«5«datemilabl^«nl«olhcn«scoxdaedbytheC^ 
««do««tofthcI)cdgB,tcdInfo^ SuchBotians 
«««Btl«fiIcd«ri«r«dbyfixwitIdatw«ly(?0)«d«te 
^ol!|eclioB;ollKrwisc,tl»e<*^ Tbeb«dearfp«rfd,d| 
be wiOiiiie olyectuigparty^ 
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C» lining (a) the tea (10) caleodftT day period lor <^ 
(20) calendar day petiod for filing a ntotioii if an objection h made, and (c) ifa motion is 
brought, die period of tarn my such moiion is pending, no disclosute of Destgpated 
Infonnadon diaO be made to (be pcison to whom the party secidng dtsdosui^ seeks to 
disclose die Designated infoRiiatioiL 

11* Jury or Trial Oonsottante and Mock JtmMS> Jmyor triflleAncnltftftfe f||^f.i^jn|^ 
graphics consuhaiits used in any|d»se of &e case, and tfieir staf& who arc engaged to assist In 
the trial or prq>aralion of tins adioik may Inve access to Designated InfiHmation, provided Ibat 
any such persons shall first sign a written acknowledgemenl m tfie fonn of Uw Admowledgmcnt 
Puisuam to Pinolecti ve Order attadied her^ as Edubk A bat t^ 

Order, agree to be bound by its tenns^ and consent to jttrisdic^ Outside coimsel 

of lecoid dkaB retm cof^ of an SDch exteuted acknowkdgema^ 

tfttsaction. Modcjuiori and focosgrot^ members wbo are faired by siidictmso^^ 

preparatioa fi^ trial of Ous aetioQ m^ bave access to Designated In^^ 

such pcison shaH liist sign a written adcnowkd^ncat In die 

Confide nti al Information attached hereto as ExbibkB> Such executed Adoxnriedlgnmots and 
Agreenients shaD be let^ned wider the eonti^ qfcoinBd lut^ 

Ko docmncats. matenalSr items, testjmony;. or infepaatioii emhodymg tW^nateif tnfi>fnM|itftn 
dun be kft in Ihepossossion of anj SQdi penon. 

.12. Pwx?cdor^ forPcdppatjnff M^teMfe AiiypaKty or oooiiar^ wiping to invoke 
die provisions of dus Ftotcedvo Order shaQ designato the doqimrnts^ matcrids^ items; 
testjmoay, or infimnatf on, or pcatioos dwieofc wtddi hey she; or it considers confidec^dat at die 
time such infonsation is disclosed, or as so<m thereafter as the person cs-enti^ 
pBOtectibn becomes awareof the natere of ttie wifmnmlt on «r materials disclosfd wrf ffU*gM tff 
bepiolected. IK^ie^iecttodoeunKaiSrdieltemspirodQoedzmBstbenaricedori^^ 
Xonfidentiar pufsoatt to Paragraph 2 or (b) *lfighly Cottfidentia! * 



'Attorneys Eyes Only ^ Hi^ly Qmfidcndal," or **CoR6doatial - OttUtde Atlotn^ Eyes Only- 
pursoara to Paragr^ 3 on all pages by the producing^ Inthecaseof 
mfonnatkw stored oa dectronic media, the items produced shall be clearly maiked or stamped 
oa the media if possibl e or, if iK>t possibK shall be designated in & writing aqconvaaymg die 
I^uctioaoftheitem. Witt) respect to dqK>sitioatestimony» the witness imdcrdq^ 
bis, hcr» or its counsel, and/or any counsel rqnesentiiig any party or oon-paxty^ die dq>ositioo, 
shall invoke the proviaons of diis Protective Order duzing the comse of the deposition, giviqg 
adequate warning to counsel for the party or non-paity that testxmoi^ 
deemed confidential, and dian iDstnict the CouitRcpoiter to ma^ 
wiA the ^)propriateconfidaitiafity legend. The iailwciD so designate ibetesiinMmy on die 
rec(mialtfaedqK)sitioninaybecozztctedpurnianttoParBgn^l7ofd)ison^ lliepiovimns 
0 f this Paragraph may be invoked by counsel for * witness widi itspect to ibc witnesses entiie 
dcposidon, or any portion dierco^ at any dme during die dq>osidon, provided, liowevci; dvtt die 
attxmsey has a good faidi befief diat die infixmation is confi^^ 
and in good fadi responds to reooestsdMt die tianscaipt or p<^^ 
re-dedgnated pursuant to paragR^ 18. 

13. 0Iis&!2^g:S^ Any Designated Infonnattondiat is i^ 
contents of wfaidi arc disclosed in any wary kx any plea&ig; moticm, deposition tnuiscrij^ or 
odicrpa^ filed widid»QcricoftheComt,dian be fiW 
madted widi die notation: 

(<H^ HIGHLY CONFn^NTIAL - ATTORNEYS EYES ONLY 

SUBJECT TO PROTECTIVE CHU>ER 

Ardm>Care V. Smidi & Nqdiew, Civ. A. No. 01-504 ^ 

THIS ENVELC^E IS NOT TO BE C^EKED KOR THE OONTEOTS 

DISPLAYED, COPIED OR REVEALED EXCEPT BY COURT ORDER 

8 
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OR BY AGREEMENT OFTHE PARTIES 

14, Treatment of Designated lnfbrtnati<m. AD Designated InfiHmatioa under this 
I^tecdve Order shaU be kept <m]y by tlu>se pcnnitted access ^ 

pfotccfa$aiiu;idisck>$uro to those TOtpcnnhted access to si^ Copies 
ofDedgnated Infonnation tnay only be made where reasonably necessaiy to prqrare wofk 
product or conduct proceedings in ihis litigation. 

15. Limttations on Protective Order. AnvindtviduaL sochasadcpositkm wihw^ 
tnal witness, or potential witness v1x> is a tlurd party or fonx^ 

FdSty may be shown (but may not keep) Dedgnated Infonnaticm by an attorney bound by tiiis 
Protective Onier pnyvided ^ die indivi^hial is identified on ^ 

signatoiy, author, addressec^or redpiaxt of sudi Des^nated Infonnation or (t) the individual is a 

fotmer employee of the DesignatingPaj^and Oi) fl» outside atton^ has a reasmisble, good 

laith bdieffbal, aldiou^ not identified on the &ce of die documetxtp the 

read, or reviewed ^Designated Infimnadott while enjoyed by file 

iiKiividual signs tike Aclmowlcdgmei^ Pursuant to Protectivtt Or^ 

ExhibitA. A party may nse its own Designated In&inzatiQQ to examine or 

trial or deimsitioa witness. lanodicumstanceswin&euseofDesignatedlhforittationdutinga 

dq>oation or at trial constitute a waiver of (he deognated status of fl>c mntrrialf . 

K. Lnpripper Desfjgnatioo. A party or non-party inoyMng docinnents, materiah, 
items, testimOTy, or informiation that inadvertently ^is to properly designate such docmnextfs, 

mfltwiflk , Ifgmg, tgsttmnny, ftr niformaHon nr whn tna<^vertgnt1y n^k^g^t gni»f ^ ^ t t m^ y f i y^ 

matmals, items, testimony, or inlbanatkm pursuant to fius Protective Older at the time of the 
prodnctioa may re-dostgnate such documents, materials, items, lestimcwy, or information in 
order to conect its fiulttfeL SocbcortectitmandnoticetliereofsfaaObernadetnwritmg, 
accwnpanied by substole cques rfeach item, apt^pq^nate^y designated. The party rocdvmg 
the substitute copies sikatt iiiake its bttt efforts to pnmipdy return or destroy tte 

9 
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unmarked or mis-marked documeDts^ materials, items, testinoony, or uiformation and an copies 
tbmot 

17. Designation ofDeooaitimiB. Cftungrf nHi^tnp o ^q^'*itn rrlio dotj not 
dcw fgn at ft any portion of tfie transciyl pursuant to fUds Piotcctive Order on the record jtf the 
deposition shaU have ten(iq) calendar days afierieceipt of tbe official depositioa transcript fiom 
the court reporter in wUdi to oonrcahts or berfidlure. Sodicorrecti<m^ be made in writing 
to 4c reporter, wiA copies to an other coimsci, dcagi»^ 
coiitato Cbiifidemialorraghly Cbtifidcnti^ 

rcpoctor to rnadc that pmtioQofthetranscr^ accordingly; Prior to and during the pendency of 
the to ( 1 0) cakwlar day period, all depoatioa trar^ 
eotite^ as miMy Conlidentia] -Attorneys Eyes Only. 

PW^cft^ Pcagp^fon, IFatanytimeduringthepcndencyortrialof&is 
actioii, any party datms that infiamaticm tsnot ^ipropriatefy designatoi, fteoyecting party may 
serve a written notice of oljcction on all parries and other affected persons, Mentifyingwifli 
paiticidarity die items as to which the designation is challenge 

diaUcDg^ and proposmga new designation ibr cadi Item. Whhin ten (10) calendar days of 
receiving such iu>lic^ flic Dcsigniiting Party shaUreq)^ 
dther agree to the iiew dedgnation pn)po56d by the ol^ectii^ 

de^gnatioaafaoiddnotbediansed. Iftf« Designating Party and the ol^ccdng party cannot 
lesohFe the demote m informal meet ^nd confer d!sctts»Otts» die 0I9 ecting parly may move for an 
order fiom tiieCoartfivre-^signa&o. Tlie Designating Party shall have die burdca to jnsti^ 
die origbiBl designadon. 

fawopq-pi^dfiagE^ lfDcrignatedlnf<Hmatton Is disclosed to any person other 
Oan in Ihemaimcr «idiori2»d l^dM Order, the pcis^ 
amnodiatdy hriiig aB pcrfeert fiKto rclattng to 
Des;gw^ Party and, wfthoot prgudice to any ottier ri^ and re^ 

10 
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best eflbit to prevent finther disclosure by it or by die person wfao was tfie rcctpienC o fsueh 
infoimation and to recover or cetrieve any sncii mfbonation impiDpetly disclosed. 

20. Itirfveitept Production of PrivBceed Maieriak r^nm^ n^i^ iU^r k^i 
cfifNts to identic mateiiab protected by Ibe Altomey-ciicol pn v Uegc or <be woifc product 
doctmpnortothe&closiiroofattysQcfaiiiateiiais. The tnadveitent production ofany 
dociiiacia thing diaO be without prcjadicc to ai^ 

attoney^eot privilege or protected from ifiscovciy as work product, and no prodttcing patty 

dttObebeldtoliavewaivedanypixvil^tyviitueofi^^ Ifaproduci&g 

paity disoorecs that materials protected by die attoniey-c^^ 

have been inadvaleiitfy im>dQced» coonsd for Ihe prododng party 

counsel for the leceiving patty. Iterecdving party shaOt^e prompt steps to o»tro that 

known copies cfsDdiinataialaroietutned to the producing Tberocdving paitym^ 

afteiwaid contest such dahns of pii Wiege or wo^ product as if the materials had not been 

produced, but shan tti^ assett that a waim occimed as a result of the {Ho^^ 

2L Inadmissibilitv of Derignation Statnt. Unless tht partita fctTp«t«t#% ni Wu>^^ 

evidence of flie existenoe or nooexisteoce of a designation 

be admtssilde any puxpo$e^ nor shall tfie designadea oc acceptance of ai^ infoxmatton 
derignsOed piiisnant to fins Protective Older const^ 

iiiatetial so desigiiated is In fact jHqmetary, confide . . 

22* Ksposal of Designated InformatyiyTi, Upoii lommflAvn nf thSc «^ Trrttlrrofnt, 
or final jodgmcst indndmg eadiaustioQ of aB a^ipeali; die oxi^bah and aO copies ofDcstgnated 
Infonnation diaD be either destroyed or turned over to the party <^ n<mi)»ty 
Derignated Infimnation. or to their respective oou^ 
Bowever, «>at^de eoimsd the paities may retain a complete cop^ 
e3diibilsaiidCQne^ndencefi>rardBvalpuiposes. IfDcstgnatedlDfotmatton is destroyed 

11 
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jnnsimiitlotlik Pmeraph, counsel ArflpwvWe to opposing eouasel a certificate of deaniction 
identifying vrto and bawthedeslntcliM 

PisctowiretyManaBqnem. The Parties ttndegtand and agree that tt may be 
necessay t»disdosecertauiDe»i«Bated hforaatioa to senior m-nagemcnt of flie opposingparty 
from linie to time, for putposes of .«e«ing the a»e »m! hs wcau, considenng scttlakieiil. and 
JbeBke. The Parties heiety agree to cooperate n good fmUiBconsiderm^ 
i«iaest5,e.g,onmiilcmbyitcmba$is,top«onitsucliliiiiit^ All wchdisdoeww 

shaU be OTt^cctlottoteiim of this Protective CW«r.«^ 
shall be sul^ to tho tmns of Paragraph 8<«) and/oc 9(c) as appropri^ 
teqoiremeitftosipianadaiowfcdgetnentm • 
Proteetive Order attached hereto as EidiM A. 

24. iSmnfltion, The tarns of thfe Protective Older dMBsiBw 



actioo. 



25. Modification. This ProtecthreOiderbbebgcaterwiwi^ 
light of aivpa^or other peraon to BwveftcCourt fijrmbdfficatkn of or rditf 



terms. 
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Dated: Febniary 28, 2002 



MOWUS,NICHOLS,ARSHr&TUNNElL FBH A RICHARDSON P.C 



By:. 



I (#1014) 
Karea Jacobs Loudca (#2SSI) 
1201RM»kel$tie«t 
P.O. Box 1347 
Wilmington, DE 19899 
Tchpbone: 302*558*9200 
Facamile: 302-658-3989 

Mat&cw D. Poweri 
JaredBobtow 

WEIU GOTSHAL &MANGES 
201 Redwood Shores Padcwiy 
Redwood Shom^CA 94065 
tekpbone: 650^02-3000 
Facsiinile: 605-802-3100 



Attom^ for Plaintiff 
ARTHROCARE CORPORATIW 



By : ])2«. UuJtK^rj, 

Wiiltam i Matsdeo^lr. (ft224^ 
Keidi A. Waltec; in («4157) 
919 N. Madcel Street, Suite 1 too 
P.O. Box 1114 

Wilmington»DB 19899-1114 
Tdqiihotie: (302) 652-5070 
Facile: 002)652-0607 

Mad:LHcbcrt 
225 Frantiin Street 
Boston, MA (^110-2804 
. TeloliOQe: (617) 542-5070 
Facranile: (617)542*8906 

KmtisD^MacFenia 
500 Afgoello aieet, Soile 500 
Redwood C%»CA 94063 
TdMhone: (6S<9 839-5070 
twssttS^ (650)839-5071 

Attomcysfef Dcfccdam 
SMIIH & NEFHEWt DfC 



SOORDEREDthis 4k dayo f i^»A^ . 2002. 

UflSled States Dislodge 
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EXfflBrrA 

W THE UNFTED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTBROCARE CC»tP(»ATION, 
PlaimifT. 
V. . 
SMHH ft NEPHEW, INCL, 
■ Defendant. 



CA.NaOI.S04 SLR 



fe-roviiJ hcrrfty as follows: 



a^oo <rtiK* 1 have wad and BndcBtood: and I ami^^ 

Name; /V Pc^^^..^ 
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EXHIBIT B 

AGREEMEN T TO PROTECjT CONFIDENTIAL IN JORMAITOfI 

1. Ibis Agreement is between 

(Consnltant) 

^ resi&ig at ■ 

[Name) ~ 

2. lundentaodthatlwairKdveinfomiadonth^^ 

to be disclosed to inyonc (indiidiiigmy ^Oy ineiDben)otits[(fe Iheieseatch giotm tbA I am 
paitiqpating in today. 

3. l^sreenottodisdoseaDyliiibnnatkmlteamtodayQrtousesiich 
infbimation oatside theieseanb gmip 1 8m|Mti^ 



Signed: 
Nune: 
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IN THE UNITED STATES DISTRICT COURT 



FOR THE DISTRICT OF DELAKARE 



ARTHROCARB CORPORATION 



Plaintiff, 



Civil Action No. 01- 504 -SLR 



SMITH & NEPHEff, INC 



Defendant. 



MBMORAHDUM ORDER 



At Wilmington this 9th day of April, 2003, having heard oral • • 
argument and having revie%*ed papejrs submitted in connection 
therewith; 

IT IS ORDERED that the. disputed claim language in Ofaited 
States Patent Nos. 5,697,536? 5,697,882; and 6,224,592, as 
identified by the above referenced parties, shall be construed as 
follows, consistent with the tenets of claim construction set 
forth by the United States Court of Appeals for the Federal 
Circuits* 



*lhe court notes that claim construction is not final until 
judgment is entered. The parties apparently developed their 
claim construction with a focus on obtaining summary judgment of 
infringement or invalidity. If , <m a more developed record, the 
court finds the current claim construction to be in error, the 
claims will be re-construed accoirdingly. 
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.1. "Connector*^ 

The court shall apply the ordinary definition of the word 
''connector. " The word connect means *to bind or fasten together; 
join or unite; linkt.l'' The word •connector^*' in terms of the 
*536 patent I shall be construed to mean **a structure that 
electrically links the electrode terminal to the high frequency 
power supply.* 

2* . ^Electrically Conducting Fluid Stxpply*' 

Consistent with the prosecution history, the phrase 
^electrically conducting fluid supply* shall be construed to mean 
'^a medical container that stores electrically conducting fluids' 
(D.I, 267, Bx. 10 at 4-5) An example of a medical container is 
an IV bag. An example of electrically cbnductii^ fluid is 
isotonic saline. ( Id. ) 

4. ^Spacing a Return Blectrode Away From the Body 
structure'' and «the Return Blectrode Is Hot in 
Contact with the Body Structure ./f 

The claim limitation *the return electrode is not in contact 

with the body structure" is clear - the return electrode is not 

to contact the body at all during the performance of the claimed 

method. 



^e Random House Collece Di ctionary . 285 (revised ed. 
1980). 
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5. *'Slectrically Conduetin? Fluid'' and "Electrically 
Conductive Fluid. « 

Consistent with the ordinary definition^ "electrically 

conducting fluid* and '^electrically conductive f luid^ shall be 

construed to mean *any fluid that facilitates the passage of 

electrical. current.* Exauqples of electrically conducting fluids 

are blood and saline • 

6. ^Directing or Delivering the Electrically 
Conductive Fluid to the Target Site*'' 

This phrase shall be construed conisistent with its ordinary 

meaning; no further cmstruction is necessary* 

7. "^Electrode Terminal.'' 

Consistent with the intrinsic evidence of the patents in 
suit, "electrode terminal* means "one or more active electrodes.*^ 

8. "^Active Electrode*'' 

The court shall apply the ordinary definition of the term 
•active electrode* in the relevant art. The term "active 
electrode' means "a stimulating electrode . . . applied to tissue 
for stimulation, and distinguished from [a return electrode] by 
having a smaller area of contact, thus affording a higher current 
density.."* 



^The yew lEBB Standard Dictionary of Electrical anri 
Electronics Terma, 13 (5th ed. 1993) . 
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9. ""HetUTQ Electrode.'' 

As contrasted with an active electrode, the term ^return 
electrode" means *an electrode having a larger area of contact 
than an active electrode, thus affording a lower current 
density.** 

10* Insulating Member*'^ 
The court shall apply the ordinary definition of the phrase 
•insulating member.^ Thus, the phrase ^insulating member* shall 
be construed to mean *a member which provides a high degree of 
resistance to the passage of charge.' 

11. *500 to 1400 Volts Peak to Peak.* 

This phrase shall be construed consistent with its ordinary ' 
meaning; no further construction is necessetry. 

12. ^'Through the Region of the Target Site*'' 

This phrase shall be construed consistent with its ordinary 
meaning; no further construction is necessary. 
13 ^Xnmersing. * 

The court shall apply the ordinary definition of. the term 
•immersing.' The term •immersing'' shall be construed to mean •to 
plunge into or place under a fluid [.J'* 

^he court notes that the area of contact in the present 
invention contacts the electrically conductive fltild. In the 
prior art, the area of contact contacted the. body. 

^e Random House College Dicfeiot^^rY ^64 (revised ed. 
1980} . 

4 
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14. "Blectrosurglcal ^stem.' 

The court shall apply the ordinary definition of the term 
•system.- The term -system' shall be construed to mean 'an 
assemblage or combination of things or parts forming a unitary 
whole t. J** 

15. "Distal End" and "Proximal End.* 

The court shall apply the ordinary definition of the terms 
•distal- and •proximal." The term -distal end* shall be 
construed to mean -the end situated away from the point of origin 
or attachment."' The term -proximal end* shall be construed to 
mean 'the end situated toward the point of origin or 
attachment.** 




Waited Stated District Judge 



•The ^gndom House College Dirt-innaTY, 1335 (revised ed. 
1980) . 

.»..v^^ Th^ Random House college Pietionairy. 385 (re^ri8ed ed. 
1980) . 

The Random House College Dlcttonai^ . 1066 (revised ed. 

1980) . 
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IN THE UNITED STATES DISTRICT COURT 
. FOR THE DISTRICT OF DELAWARE 
ARTHROCARE CORPORATION, 



Civil Action No. 01-504-SLR 



Plaintiff, 

V. 

SMITH & NEPHEW, INC,, 
Defendant. 

juDomrr in a civil case 

ArthroCare Corporation, plaintiff, and Smith & Nephew, 
defendant, came before the Court for a trial by jury. On May 12, 
2003, the jury rendered a verdict (D.I, 405, copy attached) on 
the issues of patent infringement of claims 46, 47, and 56 of the- 
"536 patent, claims 13, 17, and 54 of the "882 patent, claims 1, 
3, 4, 11, 21, 23, 26, 27, 32, and 42 of the "592 patent and of 
patent invalidity of claims 46, 47, and 56 of the "536 patent, 
claims 13, 17, and 54 of the "882 patent,- and claims 1, 3, 4, II, 
21, 23, 26, 27, 32, and 42 of the "592 patent and of patent 
enablement of claims 13, 17, and 54 of the "882 patent and of 
patent validity of the Certificate of Correction of claim 1 of 
the "882 patent, the jury fouiid for plaintiff as to all issues. 

Therefore, 
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IT IS ORDERED AND ADJUDGED that judgment be and 
hereby entered in favor of ArthroCare Corporation, plaintiff, and 
against Smith & Nephew, defendant. 



United States. District Judge 
Dated: June 20, 2003 



^^^^ 



(By) Deputy Clerk 



2 
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IN THE UNITED STATES DISTRICT COURT 



FOR THE DISTRICT OP DELAWARE 



ARTHROCARE CORPORATION^ 



Plaintiff, 



V. 



Civ, No. 01-504-SLR 



SMITH .& NEPHEW, INC 



Defendant, 



Jack Blumenfeld, Esquire, Karen Jacobs Louden, Esquire and 
James W. Parrett^ Jr, , Esquire of Morris, Nichols, Axsht & 
Tunnell, Wilmington/ Delaware, Counsel for Plaintiff. Of 
Counsel: Matthew D, Powers, Esquire, Jared Bobrow, Esquire and 
Perry Clark, Esquire of Weil, Gotshal & Manges LLP, Redwood 
Shores, California. • 

William J. Marsden, Jr., Esquire and Keith A, Walter, Jr., 
Esquire of Fish & Richardson P.C., Wilmington, Delaware. Couns^ 
for Defendant. Of Counsel: Mark J. Hebert, Esquire and Kurtis 
D. MacFerrin, Esquire of Fish & Richardson P.C., Boston, 

Massachusetts. 



MEMORANDUM OPINION 



Dated: March /O , 2004 
Wi Iming t on , Delaware 
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Judge 
I. INTROOUCTK^ 

On July 25, 2001, plaintiff Arthrocare Corporation 
("Arthrocare") filed this action against defendant Smith & 
Nephew, Inc. ("Smith s Nephew") alleging willful infringement of 
certain claims of O.S. Patent Nos. 5,697,536 (the "»536 patent"), 
5,697,882 (the -882 patent") and 6,224,592 (the *»592 patent) 
directed to electrosurgery devices and methods. (D.I. 1) Smith 
fi Nephew answered the complaint on September 13, 2001 denying the 
infringement allegations and asserting five affirmative defenses 
including noninfringement, invalidity, misuse, unenforceability 
based upon inequitable conduct, and unclean hands. <D.I. 10) 
Smith £ Nephew also asserted, counterclaims for declaratory 
judgment that the patents in suit are invalid and not- infringed 
by any act of Smith & Nephew and that the ^592 patent is 
unenforceable due to inequitable conduct. (D.I. 10) On 
September 26, 2001, Arthrocare denied Smith S Nephew's 
counterclaims. (D.I. 20) with the court's permission. Smith s 
Nephew amended their answer on Hovember 27, 2002 to add 
counterclaims for antitrust violations under 15 O.S.C. § 1 of the 
Sherman Act. (D.I. 219) Specifically, Smith & Nephew alleges 
that Arthrocare and Bthicon, Inc. violated antitrust law by 
bringing and maintaining the instant action to restrain trade 
"knowing the ^536,. ^882, and/or ♦592 patents are invalid. 
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unenforceable, and/or not infringed by any act of Sniith 
Nephew." (b.I. 219 at f 27-37) 

ArthroCare is organized under the laws of the State of 
Delaware with its principal place of business in Calif ornia^ 
(D.I. 1 at 12) Smith & Nephew Is also organized under the laws 
of State of Delaware with its principal place of business in 
Massachusetts. (D.I. 1 at 53) Smith & Nephew manufactures and 
sells the following three allegedly infringing products: the 
Saphyre bipolar ablation probe (^Saphyre^) , the Dyonics Control. 
RF System (^Control RF''), and the ElectroBlade Resector 
(^^ElectroBlade") . The court has jurisdiction over this case 
pursuant to 28 O.S.C, §S 1331, 1338(a) and 2201(a). 

The court separated the issues raised by the parties into 
two phases pursuant to Smith 4 Nephew's motion to bifurcate the 
issues of willfulness and damages until a jury verdict on 
infringement and validity of the patents in suit. ( See D.I. 206) 
The first phase, in tum, included the issues of infringement, 
validity, and inequitable conduct ('^the patent litigation"). The 
parties tried these issues before a jury from April 30, 2003 
through May 9, 2003. On May 12, 2003, the jury returned a 
verdict in favor of Arthrocare on all issues. ( Se^ D.I. 405) 
That is, the Jury found that Smith & Nephew directly infringed, 
induced infringement, and contributed to the infringement of the" 
following claims of the three patents in suit with its Saphyre, 

2 
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ElectroBlade, and Control EtF products: claims 46, 47, and 56 of 
the '536 patent, claims 13, 17, and 54 of the »882 patent, and 
claims 1, 3, 4, 11, 21, 23, 26, 27, 32, and. 42 of the ^592 
patent. (JSfifi id.) The jury also found that none of the patents 
were invalid on anticipation or lack of enablement grounds. ( see 
id.) 

The second phase is presently pending before the court and 
includes the issues of willfulness, damages, and Smith & Nephew's 
antitrust counterclaims • Currently before .the court is 
Arthrocare's motion to dismiss Smith & Nephew^ s antitrust 
counterclaims.^ (D.I. 429) For the reasons that follow, the 
court grants said motion. 
XI. BACK6RO0ND 

Arthrocare filed suit against Bthicon, Inc.^ Mitek Surgical 
Products^ Inc., and Gynecare, Inc. in the Northern District of 
California on February 13, 1998, alleging infringement of eight 
claims in four patents. ( Arthrocare. Com, v. Efehicftn, j n^^TM,^ 
C-98-0609 WHO (M.D. Cal. Dec. 1, 1998); D.l. 321/ ex. A at 1) 
The claims at issue included: (1) claims 40 and 44 of United 
States Patent No. 5,697,909 ("the *909 patent); (2) claim 45 of 

^Arthrocare filed this motion to' dismiss on May 27, 2003. 
Smith & Nephew has not responded, despite mentioning its 
antitrust counterclaims in its answering brief opposing 
Arthrocare' s motion for a permanent injunction in the patent 
litigation filed with the court on June 4, 2003. ( See D.I. 436) 
The court, therefore, presumes that Smith & Nephew does not 
oppose the motion • 

3 
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the '536 patent; (3) claim 101 of United States Patent No. 5,697, 
281 C^the '281 patent); and (4) claims 1, 26, 28, and 32 of the 
'882 patent. (Id. at 2) On March 10, 1998, Arthrocare moved for 
a preliminary injunction against Bthicon and Mitefe to enjoin the 
two from making, using, importing, selling, or offering for sale 
an electrosurgery system marketed and sold under the VAPR System 
name. (Id.) Senior Judge William H. Orrick issued a memorandum 
decision on December 1, 1998 denying Arthrocare' s preliminary 
injunction motion. (Id* at 33) Judge Orrick found that the 
defendants raised substantial questions as to (1) whether claims 
40 and 44 of the ^909 patent and claims 26 and 28 of the ^882 
patent are invalid for obviousness; (2) whether claim 45 of the 
'536 patent and claim 101 of the *281 patent are invalid for 
anticipation and obviousness; and (3) whether claims 1 and 32 of 
the *882- patent are invalid for lack of enablement. (Id.) The 
parties settled the. litigation in June 1999 prior to trial. 
111. SrCAKDABD OF REVIEW 

Rule 12(b)(6) of the Federal Rules of Civil Procedure 
permits a court to dismiss a complaint for failure to state a 
claim upon. which relief can be granted. The purpose of a motion 
to dismiss is to test the sufficiency of a complaint, not to 
resolve disputed facts or decide the merits of the case. Kost v.. 
Kozakiewicz. 1 F.3d 176, 183 (3d Cir. 1993). In analyzing a 
motion to dismiss under this rule, the court, therefore, must 

• 4 
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accept as true all material allegations of the complaint and it 
must construe the complaint in favor of the plaintiff. See Trump 
Hotels & Cgsino Resorts. In c> v. Miraoe Resort.^. Tnr-^ 140 F.3d 
478, 483 (3d Cir. 1998). The court, however, is not required to 
credit "•bald assertions" or "legal conclusions." Morse v, Lnwor 
Merion Sch. Dist,, 132 F. 3d 902, 906 (3d Cir. 1997). 
complaint should be dismissed only if, after accepting as true 
all of the facts alleged in the complaint; and drawing all 
reasonable inferences in the plaintiff's favor, no relief could, 
be granted under any set of facts consistent with the allegations 
of the complaint." Id> The defendant has the burden of 
persuasion to show that no claim has been* stated. See Kehr 
Packages, Inp. v. rid^^poyr Inc.^ 926 F:2d 1406, 1409 (3d Cir. 
1991). 

XV* DZSCUSSXOH 

Smith & Nephew's antitrust .counterclaims are premised on the 
idea that Arthrocare and Ethicon filed ^^sham*" litigation against 
Smith & Nephew to prevent or to restrain it from entering the 
arthroscopic surgery marlcet*^ Smith & Nephew appears to base 
this allegation on Judge prrick's ruling that there were 
substantial questions: concerning the validity of the *882-and 
^536 patents. In fact. Smith & Nephew particularly asserts that 

^Arthrocare and Ethicon have a combined seventy-five percent 
share of the market in the United States for arthroscopic 
surgical devices. (D.I. 219 at 135) 
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the ^patent infringement action is objectively baseless in that 
no reasonable litigant could realistically expect success on the 
merits-'' (D.I. 219 at J36) Arthrocare argues in rebuttal that 
the jury^s verdict in its favor on infringement and invalidity 
proves that the patent litigation was not a "^shara." 

A party who petitions the government for redress generally 
is immune from antitrust liability. Eastern R,R. Preaidgni-^ 
Conference v> Noer r Motor Freight:, 365 U.S. 127 (1961); United 
Mine Workers of Am. v, Penninatonv 381 U.S. 657 (1965). Commonly 
referred to as the Noerr- Pennington doctrine, this immunity 
extends to persons who petition all types of government entitiesr' 
including legislatures, administrative agencies, and courts. 
California Motor Transp. Co. v. Truc king Dnlimifced , 404 U.S. 508, 
510 (1972) . Although originally developed in the antitrust 
context, courts have applied this doctrine xiniversally to 
business. torts. See Chem inor Drugs. Ltd. v> Ethvl Corn.. 168 
F.3d 119, 128-29 (3d Cir. 1999) (applying the doctrine to common 
law claims of malicious prosecution, tortious interference with 
contract, tortious interference with prospective economic 
advantage, and unfair con^etition) ; see also IGEN lnt'l> Inc> v. 
Roche Diagnostics GmbH . 335 F.3d 303, 310 (4th Cir. 2003) . 
Noerr- Pennington immunity, however, is subject to an exception 
for "sham" litigation. The Supreme Court has held that 
Noerr-Penninaton immunity does not apply to petitions that are a 
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"mere sham to cover what is actually nothing more than an attempt 
to interfere directly with the business relationships of a 
competitor." Noerr > 365 U.S. at 144. In this regard, the 
Supreme Court outlined a two-part definition for the term ^'shara 
litigation.'' Prof^l R eal Estate Investors^ Inc. v, Columbia 
Pictures Indus. > Ind, . 508 U.S. 49 (1993). As an objective first 
part, ""the lawsuit must be objectively baseless in the sense that 
no reasonable litigant could realistically expect success on the 
merits.*' Id» at 60. If an objective litigant could conclude 
,that the suit is- reasonably calculated to elicit a favorable 
outcome, then the suit does not qualify as sham litigation and is 
immunized under the Noerr^Penninoton doctrine. Id. In other 
words, the antitrust claim premised on the sham exception must, 
fail. The subjective second part of the definition arises only 
if the challenged litigation is objectively meritless. In such 
case, the court must decide whether the "^baseless lawsuit 
conceals *an atten^t to Interfere directly with the business 
relationships of a ccMiipetitor . ' " Id- at 60-1. 

The court disagrees with Smith & Nephew and finds that 
Arthfocare instituted* the patent litigation in a legitimate 
attempt to protect its patented inventions. The court rejects 
the notion that Judge Orrick's decision undermined Arthrocare's 
belief that its patents were valid, enforceable, and infringed by 
Smith & Nephew's Saphyre, ElectroBlade, and Control RF probes. 
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Judge Orrick's opinion was based upon a partially developed 
record and was issued in response to Arthrocare's motion for a 
preliminary injunction. Onder 35 U.SX. § 282, a patent is 
presumed valid, and invalidity may be established only by clear 
and convincing evidence, fiee 35 U.S.C. § 282 (2003). Such is 
not the standard employed in a preliminary injunction proceeding. 

Additionally, the court notes that in Aoolera Corp, V, 
Microroass UK Ltd,. 204 F. Supp.2d 724, 782 (D: Del. 2002), 
antitrust counterclaims like those at bar were dismissed after a 
jury verdict of infringement and validity, based upon the 
reasoning that a jury verdict in plaintiff's favor proved the 
litigation had merit. Applying this reasoning to the instant 
case, the court likewise concludes that the objective threshold 
for '*sham"' litigation is not satisfied and that the Woerr- 
P^pnin<rtOT doctrine shields Arthrocare from liability for Smith & 
Nephew's antitrust counterclaims. Accordingly, the court grants 
Arthrocare's motion to dismiss Smith & Nephew's counterclaims. 
V. CONCLUSION 

For the reasons stated, the court grants Arthrocare's 
motions to dismiss Smith & Nephew's antitrust counterclaims'. An 
order shall- -issue. 



A 31 



CiT. No. 01-504-SLR 



IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

ARTHROCARE CORPORATION, 
.. Plaintiff, 

V. 

SMITH 5 NEPHEW, INC., 
Defendant . 

ORDER 

At Wilmington, this /fl^sday of March, 2004, consisten.t with 
the memorandum opinion issued this same- day; ■ ■- ■ 

IT IS ORDERED that Arthrocare's motion to dismiss Smith « 
Nephew's antitrust counterclaims is granted. (D.I. 429) 




Unrted sTatey District Judge 
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IN THE UNITED STATES DISTRICT COURT 



FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION^ 



Plaintiff, 



V. 



Civ. No. 01-504-SLR 



SMITH & NEPHEW, INC., 
Defendant. 



Jack B. Blumenfeld, Esquire, Karen Jacobs Louden, Esquire and 
James W. Parrett, Jr.^ Esquire of Morris, Nichols, Arsht 6 
Tunnell, Wilmington, Delaware. Counsel for Plaintiff. Of 
Counsel: Matthew D. Powers, Esquire, Jared Bobrow, Esquire and 
Perry Clark, Esquire of Weil, Gotshal & Manges LLP, Redwood 
Shores, California. 

William J. Marsden, Jr., Esquire. and Keith A. Walter, Jr., 
Esquire of Fish & Richardson P. C, Wilmington, Delaware. Couns< 
for Defendant. Of Counsel: Mark J. Hebert, Esquire and Kurtis 
D. MacFerrin, Esquire of Fish 6 Richardson P.C., Boston, 
Massachusetts. 



MEMORAMDOM OPIHIOIf 



Dated: March iO , 2004 
Wilmington, Delaware 
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On July 25, 2001, plaintiff Arthrocare Corporation 
(^'Arthrocare") filed this action against defendant Smith s 
Nephew, Inc. (*Smith & Nephew") alleging willful direct, 
contributory, and inducing infringement of certain claims of U.S. 
Patent Nos. 5,697,536 (the «»536 patent"), 5,697,882 (the «'882 
patent") and 6,224,592 (the *»S92 patent"). (D.I. l) Smith fi 
Nephew answered the complaint on September 13, 2001 denying the 
infringement allegations and asserting five affirmative defenses 
including noninfringement, invalidity, misuse, unenforceability 
based upon inequitable conduct, and unclean hands. (l^.) Smith . 
& Nephew also asserted counterclaims for a declaratory jud^ent 
that the patents in suit are invalid and not infringed by any act 
of Smith & Nephew and that the »592 patent is unenforceable due 
to Inequitable conduct. (D.I. 10) On September 26, 2001, 
Arthrocare denied Smith & Nephew's counterclaims. (D.I. 20) 
With the court's permission. Smith s Nephew amended their answer 
on November 27, 2002 to add counterclaims for antitrust 
violations under 15 O.S.C. S 1 of the Sherman Act. (D.I. 219) 

Arthrocare is organized under the laws of the State of 
Delaware with its principal place of business in California. 
(D.I. 1 at 12) Smith & Nephew is also organized under the laws 
of State of Delaware with its principal place of business in 
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Massachusetts. (Id, at 53) The court has jurisdiction over this 
case pursuant to 28 U.S.C. §§ 1331, 1338(a), and 2201(a). 

The court separated the issues raised by the parties into 
two phases, the first phase to include the issues of 
infringement, validity, and inequitable conduct and the second 
phase to include the issues of damages, willfulness, and 
antitrust counterclaims. From April 30^ 2003 through May 9, 
2003, the. parties tried the issues of infringement and invalidity 
before a jury. The court ruled on May 12, 2003. that the parties 
could submit their inequitable conduct cases on the briefs 
limited to the record created at trial. (See D.i. 418 at 1071- 
02) Currently before the court are the parties' post-trial 
motions on the issues of infringement, invalidity, and 
inequitable conduct.^ (D.I. 424, 427, 432, 437, 455, 458) 



^Smith & Nephew challenges every decision made by the jury 
in rendering its verdict and numerous evidentiary decision^ 
rendered by the court during the trial. 

Smith & Nephew filed a motion to modify the protective order 
to permit key Smith & Nephew business personnel to view specific 
terms of Arthrocare's settlement agreement with Ethicon in an 
attempt to facilitate settlement discussions between the parties. 
(D.I. 432) Because there. are no active settlement discussions 
currently ongoing, the court denies this motion as moot. 

Smith & Nephew also filed a motion for judgment as a matter 
of law on the issues of (1) infringement under the doctrine of 
equivalents; (2) infringement of claim 54 of the ^882 patent by 
non-suction models of the Saphyre probe; and (3) direct 
infringement of the *592 and ^882 patents. (See D.I. 459 at 5, 
6, and 19) None of these issues were presented to the jury. 
Likewise, neither the jury instructions nor the special verdict 
form' asked the jury to decide these issues. Accordingly, the 
court finds that judgment as a matter of law is improper under 
the federal rules and will not entertain these motions. 
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IZ . BACKGROUHD 

A» ElectrosTxrgery In General 

The patents in suit generally relate to electrosurgery and 
to surgical devices and methods that employ high frequency 
voltage to cut and ablate tissue • These devices are of either a 
monopolar or a bipolar nature. A monopolar device^ as the name 
suggests, consists of only a single electrode. It directs an 
electric current from the exposed or active electrode through a 
patient's body to a return electrode externally attached to the 
patient's body* In contrast, a bipolar device consists of two 
electrodes. An active electrode iri contact with the patient's 
tissue transmits ah electric current through the patient's tissue 
to a return electrode also in contact with the patient's tissue. 
When using either type of device, the target reigion must be 
treated with isotonic saline to maintain an isotonic environment 
around the tissue and to keep the area in clear view. 

Electrosurgical techniques are advantageous because they 
reduce patient bleeding and the trauma associated with operations 
involving cutting. At the same time, a diverse range of risks 
may be ixq>licated. With monopolar devices, electric current may 
flow in undefined paths through a patient's body. Also, high 
voltages typically must be applied to generate a current suitable 
for cutting or ablation using either monopolar or bipolar 
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devices. Such high voltage may damage or destroy surrounding 
tissue. 

B. The Patents In Suit 

The patents in suit involve in^rovements over the monopolar 
and bipolar devices of the prior art. Specifically, . the ^536 
patent claims an electrosurgical system conprising ain 
electrpsurglcal probe, a return electrode, and a fluid delivery 
element. The *592 and ^882 patents, in turn, claim methods of 
using the system disclosed in the *536 patent to apply electrical 
energy adjacent to the target tissue without submerging the 
target tissue in an electrically conducting irrigant. Each 
patent will be considered in further detail as relevant to the 
parties' post-trial motions* 

1. Tho *536 Patent 

The * 536 patent, entitled '^System and Method for 
Electrosurgical Cutting and Ablation,'' was issued on December 16, 
1997 with Philip E. Eggers and Hira V. Thapliyal as inventors. 
It was originally filed on November 18, 1996- The ^536 patent 
traces priority to the now abandoned O.S. Application No. 
817,575. It was granted with sixty-four claims on December 16, 
1997. On December 23, 1999, a third party filed a request for an 
ex parte reexamination based solely upon prior art. The United 
States Patent and Trademark Office (^'PTO*^) granted this request 
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and, after reexam, issued a "^Motice of Intent to Issue an Ex 
Parte Reexamination Certificate" as to all original claims. 

Claims 46, 47, and 56 are presently asserted and are 
apparatus type claims. Claims 46 and 56 depend from claim 45. 
Claim 47 depends from claim 46. These claims read as follows: 

45. An electrosurgical system for applying electrical 
energy to a target site on a structure within or 
on a patient's body, the system comprising: 

a high frequency power supply; 

an electrsurgical probe comprising a shaft having a 
proximal end and a distal end, and a connector 
near the proximal end of the shaft electrically 
coupling the electrode terminal to the 
electrosurgical power supply; 

a return electrode electrically coupled to the 
electrosurgical power supply; and 

an electrically conducting fluid supply for 

directing electrically conducting fluid to 
the target site such that the electrically 
conducting fluid generates a current flow 
path between the return electrode and the 
electrode terminal. 

46. An electrosurgical system as in claim 45, wherein 
the return electrode forms a portion of the shaft 
of the. electrosurgical probe. 

47 • An electrosurgical system as in claim 46 further 
including an insulating member circxamscribing the 
return electrode, the return electrode being 
sufficiently spaced from the electrode terminal to 
minimize direct contact between the return 
electrode and the patient's tissue. 

56. The electrosurgical system of claim 45 wherein the 
target site is selected from the group consisting 
essentially of the abdominal cavity, thoracic 
cavity, knee, shoulder, hip, hand, foot, elbow, 
mouth, spine, ear, nose, throat, epidermis and 
dermis of the patient's body. 

(*536 patent, col. 18 at 11. 13-36; col. 19 at 11. 11-15) 
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The court construed disputed terms of the *536 patent to 
-ascertain both their meaning and scope. (D.I. 353) The raost 
significant constructions for the purposes of resolving the 
parties' post-trial motions are as follows: 

1. The term ^electrosiirgical system" shall, be given its 
^^ordinary definition'' and construed to mean ^^an 
assemblage or combination of things or parts forming a 
unitary whole." 

2. The term "^return electrode" shall be construed to 
mean ^'an electrode having a larger area of contact 
than an active electrode, thus affording a lower 
current density 

3. The term ^'connector" shall be construed to mean '"a 
structure that electrically links the electrode 
terminal to the high frequency power supply.'' 

4. The phrases "^spacing a return electrode away from the 
body structure" and '"the return electrode is not in 
contact with the body structure" shall be construed to 
mean that the return electrode is not to contact the 
body at all during the performance of the claimed 
method.^ 

. 5. The term ^'electrically conducting fluid" and 

"^electrically conductive fluid" shall be construed to 
mean '^any fluid that facilitates the passage of 
electrical' current," 



^The court supplemented this construction in its jury 
instructions with the following addition: "^The claimed method 
does not contain any time limitations. Thus, the claimed method 
is performed when each of the three steps has been completed." 
(D.I. 418 at 1718) 
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2* The '882 Patent 
The ^882 patent, entitled "System and Method for 
Electrosurgical Cutting and Ablation," was issued on December 16, 
1997 with Philip E. Eggers and Hira V. Thapliyal as inventors. 
It was originally filed on November 22, 1995 and traces priority 
to the same original application as the ^536 patent, namely U.S. 
Application No* 817,575. The *882 patent was granted with fifty- 
six claims on December 16, 1997. Claims 13, 17, and 54 are 
presently asserted. All are method type claims. Claims 13 and 
17 depend from claim 1 and claim 54 depends from both claim 1 and 
claim 28. These claims recite: 

1. A method for applying energy to a target site on a 
patient body structure comprising: 

providing an electrode terminal and a return electrode, 
electrically coupled to a high frequency voltage 
source; 

positioning the active electrode in close 

proximity to the target site in the presence 
of an electrically conducting fluid; and 

applying a high frequency voltage between the 

electrode terminal and the return electrode, 
the high frequency voltage being sufficient 
to vaporize the fluid in a thin layer over at 
least a portion of the electrode terminal and 
to induce the discharge of energy to the 
target site in contact with the vapor layer. 

13. The method of claim 1 wherein at least a portion 
of the energy induced is in the form of photons 
having a wavelength in the ultraviolet spectriaa. 

17 • The method of claim 1 wherein the high frequency 
voltage is at least 200 volts peak to peak. 

28. A method for applying energy to a target site on a 
patient body structure comprising: 
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providing an electrode terminal and a return 
electrode electrically coupled to a high 
frequency voltage source; 

positioning the electrode terminal in close 

proximity to the target site in the presence • 
of an electrically conducting fluid; and 

applying a high frequency voltage between the 

electrode terminal and the return electrode^ 
the high frequency voltage being sufficient * 
to impart sufficient energy into the target 
site to ablate the body structure without 
causing substantial tissue necrosis below the surface of the body 
structure underlying the ablated body structure. 

54. The method of claims 1 and 28 further comprising 

evacuating fluid generated at the target site with a 
suction lumen having a distal end adjacent the 
electrode terminal. 

{^882 patent, col. 24 at 11. 5-18; 54-56, 64-65; col.. 25 at 11* 

38-51; col. 28 at 11. 9-10) 

Pursuant to multiple certificates of correction granted 
after the ^882 patent originally issued, the language recited in 
several claims was corrected. Of interest to the parties' post- 
trial motions, claim 1 was corrected on April 7, 1998. Claim 54 
was corrected on May 2, 1998 • For sake of clarity, the corrected 
language is shovm below in bold with the original language in 
parentheses. 

1. A method for applying energy to a target site on a 
patient body structure comprising: 
providing an electrode terminal and a return 

electrode electrically coupled to a high 

frequency voltage source; 
positioning the (active] electrode terminal in 

close proximity to the target site in the 

presence of an electrically conducting 

[terminal] fluid; and 
applying a high frequency voltage between the 

electrode terminal and the return. electrode, 
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the high frequency voltage being sufficient 
to vaporize the fluid in a thin layer over at 
least a portion of the electrode terminal and 
to induce the discharge of energy to the 
target site in contact with the vapor layer; 

54. The method of claims (1 and 281 23 or 48 further 
comprising evacuating fluid generated at the 
target site with a suction lumen having a distal 
end adjacent the electrode terminal. 

{'882 patent/ Certificates of Correction dated August 25r 1998, 

April 7, 1998, and May 2, 2001) (emphasis added) 

3. The ^592 Patent 

The '592 patent, entitled '^Systems and' Methods for 

Electrosurgical Tissue Treatment in Condoctive Fluid,'' was issued 

on May 1, 2001 with Philip E. Eggers and Hira V, Thapliyal as 

inventors. It was originally filed on July 27, 1998 and traces 

priority to the '882 patent* Specifically, the '592 patent is a 

division of U-S. Patent No. 5,871,469, which is a division of the 

. '882 patent. The '592 patent was granted with forty-three claims 

on May 1, 2001. Claims 1, 3, 4, 11, 21, 23, 26, 27, 32, and 42 

are presently asserted and are all method type claims. Claims 3, 

4, 11, and 21 depend from claim 1« Claim 26, 27, 32, and 42 

depend from claim .23. These. claims read as follows: 

!• A method for applying electrical energy to a 
target site on a body structure on or within a 
patient's body, the method comprising: 
positioning an electrode terminal into at least close 

proximity with the target site in the presence of 

an electrically conductive fluid; 
positioning a return electrode within the electrically 

conductive fluid such that the return electrode is 

not in contact with the body structure to generate 
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a current flow path between the electrode terminal 
and the return electrode; and 
applying a high frequency voltage difference between 
the electrode terminal and the return electrode 
such that an electrical current flows from the 
electrode terminal, through the region of the. 
target site, and to the return electrode through 
the current flow path. 

3. The method of claim 1 further comprising imiQersing 
the target site within a volume of the 
electrically conductive fluid and positioning the 
return electrode within the volume of electrically 
conductive fluid to generate the current flow path 
between the electrode terminal and the return 
electrode* 

4. The method of claim 1 further comprising 
delivering the electrically conductive fluid to 
the target site. 

11. The method of claim 1 wherein the electrically 
conductive fluid con^rises isotonic saline. 

21. The method of claim 1 wherein the voltage is in 
the range from 500 to 1400 volts peak to peak. 

23. A method, for applying electrical energy to a 

target site on a body structure on or within a 
patient's body^ the method comprising: 
contacting an active electrode with the body 

structure in the presence of an 

electrically conductive fluid; 
spacing a return electrode away from the body 

structure in the presence of the 
. electrically conductive fluid; and 
applying a high frequency voltage difference 

between the active electrode and the 

return electrode such that an electrical 

current flows from the active electrode, 

through the electrically conductive 

fluid, and to the retuxm electrode. 

26. The method of claim 23 further comprising 

immersing the target site within a volume of the 
electrically conductive fluid and positioning the 
return electrode within the volume of electrically 
conductive fluid to generate a current flow path 
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between. the active electrode and the return 
electrode. 

27 • The method of claim 23 further comprising 

delivering the electrically conductive fluid. to 
the target site. 

32* The method of claim 23 wherein the electrically 
conductive fluid comprises isotonic saline. 

42. The method of claim 23 wherein the voltage is in 
the range from 500 to 1400 volts peak to peak. 

('592 patent, col* 24 at 11. 6-21; 36-32; 64-65; col, 25 at 11. 

36-37, 43-54^ 61-67; col. 26 at 11. 20-21, 59-60) 

The court construed disputed terns of the ^592 patent to 

ascertain both their meaning and scope. (D»I. 353} The most 

significant constructions for the purposes of resolving the 

parties' post-trial motions are as follows: 

1. The phrase ^'spacing a return electrode away from the 
body structure'^ and *the return electrode is not in 
contact with the body structure" means that the return 
electrode is not to contact the body at all duringr the 
performance of the claimed method*' 

2. The term '''electrically conducting fluid" and 
^^electrically conductive fluid" shall be construed to 
mean ^^any fluid that facilitates the passage of 
electrical current 

3. The term ^'return electrode'' shall be construed to 
mean ^*an electrode having a larger area of contact 
than an active electrode, thus affording a lower 
current density 



^The court supplemented this construction in its jury 
instructions. The court added the following: "^The claimed 
method does not contain any time limitations. Thus, the claimed 
method is performed when each of the three steps has been 
completed." {D.I. 418 at 1718) 
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(D.I. 353) 

C . the Accused Products 

Smith & Nephew presently manufactures and sells the Saphyre 
bipolar ablation probe {"^Saphyre") and the ElectroBlade Resector 
( ''Elect roBlade'') for use in arthroscopic procedures. These 
products entered the market in 2002. It also previously 
manufactured and sold the Dyoiiics Control RF System {''Control 
RF**) for use in arthroscopic procedures, but discontinued this 
product from the market in early 2002. - (D.I. 436 at 3) 

The Saphyre product consists of a stainless steel shaft with 
a plastic handle and a single large area active electrode at the 
far or Mistal*' end of the ^shaft." (D.I. 400 at 3) The inner 
and outer surfaces of the Saphyre shaft are covered with an 
insulating coating, except at the distal tip where the active 
electrode is located. (Id.) A single return electrode clip is 
attached on top of this insulated shaft. (Id.) The return 
electrode and insulated shaft are covered with another insulating 
layer, except for a window located over the return electrode clip 
near the distal end of the shaft. (Id.) The Saphyre probe is 
connected to the Smith a Nephew Vulcan Generator, (l^. at 4) 

The ElectroBlade probe consists of a stainless steel inner 
tube (i.e., inner blade) and a hollow stainless steel jshaft 
(i.e., outer blade). (Id.) The inner blade slides into the 
shaft hollow and includes an opening near its distal end. The 
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inner blade rotates within the shaft when connected to a motor 
drive unit. When it passes the edge of the opening in the 

shaft during rotation^ a shearing action results • (Id. at 5) 
This shearing action serves to resectr or cut r target tissue. In 
addition to resecting tissue, the inner blade also acts as the 
active electrode when coagulation power is applied to the probe. 
(Id.l The return, electrode is another hollow, stainless steel 
tube that runs. from a point close to the opening in the shaft to 
a point in the handle. (Id.) The return electrode is covered"' 
with an insulating layer, except for an exposed section near the 
distal end of the shaft. The ElectroBlade probe does not contain 
a fluid delivery system. Instead, a separate instrument delivers, 
fluid to the target tissue during an arthroscopic procedure. 
(Id, at 4) The ElectroBlade probe is connected to the Valleylab 
Force FX Generator. (I^. at 5) 

Before being discontinued, the Control RF probe consisted of 
a stainless steel shaft in a plastic handle with a single active 
electrode at the far end. (Id. at 6) A return electrbde was 
located near the active electrode at the far end of the shaft. 
The majority of the shaft was covered with an insulating 
material, except in the region of the active and return 
electrodes. (Id-) The Control RF probe did not contain a fluid 
delivery system; instead, a separate instrument pumped fluid 
during an arthroscopic surgery to the target tissue, (I^O The 
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Control RF probe was connected to a Valleylab Force FX Generator 
via a Dyonics Control RF Generator Adaptor- (Id. ) 
O. Tho Alleged Prior Art 

Throughout the course of the trials Sndth & Nephew 
introduced numerous documents in an attempt to establish that the 
patents in suit were invalid in light of prior art references.* 
These references include four patents and two journal articles as 
follows: (1) U.S. Patent No. 4,116^198 (the ^U98 patent''); (2) 
U.S. Patent No. 4,381,007 (the ^^007 patent''); (3) U.S. Patent 
No. 4,674,499 (the ^M99 patent''); (4) U.S. Patent No. 5,122,138 
(the ^*n38 patent^); (5) ^^Vaporization of Atherosclerotic Plaques 
by Spark Erosion,'' 5 Journal of the American College of 
Cardiology, No^ 6 at 1382-6 (1985) written by Cornells J. Slager, 
et. al. (the ^Slager article^); and (6) ^Dber ein Instrument zur 
leckstromfreien transurethralen Resektion, (translated as "^Ah- 
Instrument for Transurethral Resection Without Leakage of 
Currents'*), 24 Acta Medico Technica, No. 4 at 129-134 (1976) 
written by Von E. Elsasser and ^berhard. Roos (the ^^Elsasser/Roos 
article") . The ^007 and M99 patents were cited to the PTO 
during the prosecution of the ^536 and ^882 patents ^ (gee ^536 
patent cover; ^882 patent cover) The Els^sser/Roos article was 
also cited during the prosecution of the ^536 patent, and the 

*The parties did not dispute that the documents introduced 
at trial by Smith & Nephew qualified as prior art in that they 
were available prior to the filing dates of the patents in suit. 
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U98 patent was cited during the reexamination of the *536 
patent- (See *198 patent cover; U98 patent reexamination 
certificate) 

The U98 patent, entitled "^Electro-Surgical Device/' is the 

most contentious item of prior art raised in the litigation at 

bar, Eberhard Roos is named as the sole inventor on this patent. 

In general, it relates to a bipolar electrosiirgical device that 

may be passed through an endoscope* The device consists of a 

treatment electrode, a neutral electrode, a cable means to 

connect the treatment electrode to one pole of a high-frequency 

generator, another means for connecting the neutral electrode to 

the other pole of the high-frequency generator, and a channel for. 

directing washing liquid to the treatment site* (U98 patent, 

col. 7 at 11* 45-61) The U98 invention is particularly directed 

toward electrosurgical operations on the filled bladder^ fid. . 

col. 1 at 11. 18-21) Claim 1 of this patent recites: 

1. In combination, an endoscope having an endoscope 
body of substantially tubular shape, an electro-^ 
surgical device comprising a treatment electrode 
projecting at one end frOTi said endoscope body and 
a neutral electrode arranged adjacent said 
treatment electrode, insulated cable means for 
connecting said treatment electrode to one pole of 
a high-frequency generator, and means for 
connecting said neutral electrode to the other 
pole of a high-frequency generator, said endoscope 
body having an insulating projection extending 
over a portion of the periphery of said endoscope 
body at said one end and having a front edge, said 
neutral electrode being located within said 
endoscope body and spaced a distinct distance 
inwardly from said front edge, a space being 
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formed between said treatment electrode and said 
neutral electrode which is adapted to be filled 
with liquid to provide electrical conductance 
between said electrodes. 

(Id., col. 7 at 11. 45-62) (emphasis added) 

The '007 patent is entitled, "^Multipolar Corneal-Shaping 
Electrode with Flexible Removable Skirts" and names James D. Doss 
as the sole inventor* This patent is directed toward a 
multipolar probe that employs radiofrequency electrical current 
to heat and thereby induce reshaping of the cornea in mammals* 
(*007 patent, col, 1 at 11. 10-13) The probe en?>loys a plurality 
of electrode means that may be connected to the terminal of a 
radio-frequency source* (Id.f col. 6 at 11, 60-61) 

The M99 patent is entitled, ""Coaxial Bipolar Probe," and 
names E>avid S.C. Pao as the sole inventor. It discloses an 
electrosurgical bipolar electrode probe for use in ophthalmic, 
electrocautery, and electrocoagulation operations* {^499 patent, 
col. 1 at 11. 15-18), 

The U38 patent is entitled, ''Tissue Vaporizing Accessory 
and Method for an Endoscope,'' and names Kim H« Manwaring as the . 
sole inventor. This patent is directed toward radio frequency 
energized endoscopic tissue dissection, vaporization, and 
coagulation devices designed for use in conjunction with an 
endoscope. patent, col. 1 at 11. 7-9; col. 2 at 11. 5-8) 

These devices may utilize a monopolar RF generator. 
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The Elsasser/Roos article essentially describes using one of 
the bipolar electrosurgery devices described in the U98 patent 
in thirty-two surgeries. In the suinmary section, this article 
states that **ItJhe high-frequency current . . • flows directly 
from the active cutting electrode, through the tissue to be cut 
and the irrigation liquid, to the annular neutral electrode at 
the proximal end of the resectoscope shaft (DTX 59-B at 
7) (emphasis added) 'the Slager article describes the in vitro 
vaporization of fibrous and lipid plaques from segments of 
atherosclerotic human aortas using an electrical spark generator. 
(DTX 65) 

E. The Arthroeare Corp. Bthicon> Inc , Decision 
Arthrocare filed suit against Ethicon, Inc., Mitek Surgical 
Products, Inc., and Gynecare, Inc. in the Northern District of 
California on February 13, 1998, alleging infringement of eight 
claims in four patents. ( Arthrocare Corp. v, Ethicon. Inc. . No. 
C-98-0609 WHO (N.D* Cal. Dec. 1, 1998); D.I. 321, ex. A at 1) 
The claims at issue included: (1) claims 40 and 44 of U.S. Patent 
No. 5,697,909 (the ^^^909 patent"); (2) claim 45 of the^536 
patent; (3) claim 101 of U.S. Patent No* 5,697, 281 (the ''^281 
patent^); and (4) claims 1, 26, 28, and 32 of the ^882 patent. 
(Id* at 2) The case was assigned to Senior Judge William H. 
Orrick. 
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On March 10, 1998, Arthrocare moved for a preliminary 
injunction against Ethicon and Mitek to enjoin the two from 
making, using, importing, selling, or offering for sale an 
electrosurgery system marketed and sold under the VAPR System 
name, (id^) Judge Orrick issued a memorandum decision on 
December 1, 1998 denying Arthrocare' s preliminary injunction 
motion. (Id. at 33) Judge Orrick found substantial questions as 
to whether: (1) claims 40 and 44 of the ^909 patent and claims 26 
and 28. of the *882 patent are invalid for obviousness in light of 
the *198 patent" and Elsasser/Roos article; (2) claim 45 of the 
^536 patent and claim 101 of the ^281 patent are invalid for 
anticipation and obviousness in light of the ^198 patent and 
Elsasser/Roos article; and (3) claims 1 and 32 of the *882 patent 
are invalid for lack of enablement. (ligj.) The parties settled 
the litigation in June 1999 prior to trial. 
F. ProcedoraLl History 

In March 2003, the parties filed multiple motions for 
partial summary judgment* The court heard oral argument 
regarding these motions on April 1, 2003 and issued a memorandum 
opinion and order on April 9, 2003. (D.I. 352) The court denied 
Arthrocare' s motions for partial summary judgment of infringement 
of the asserted claims of the ^882 patent andi claim .1 of the ^592- 
patent, denied Smith & Nephew^ s motion for summary judgment of 
noninfringement of the asserted claims of the ^882^ *592, and 

18 



A 51 




*536 patents, denied Artbrocare's motion for partial stunmary 
judgment that the patents in suit are not invalid due to 
obviousness based on an on-sale bar or public use, denied Smith £ 
Nephew's motion for summary judgment of invalidity based upon 
prior art, and denied Smith & Nephew's motion for partial summary 
judgment of nonenablement, indef initeness, and lack of written 
description. (Id. ) 

During the April 1, 2003 oral argument, the court also heard 
the parties' positions with respect to the disputed claim 
language of the patents in suit in accordance with Markman v. 
Westview Instruments, Inc 517 U.S. 370 (1996). The court 
issued a claim construction memorandum order on April 9, 2003. 
(D.I. 353) 

6. The Trial 

On April 30, 2003 through May 12, 2003, the parties tried 
their claims to a jury. The jury found by a preponderance of the 
evidence that Smith £ Nephew directly infringed, induced 
inf ringement, , and contributed to the infringement of claims 46, 
47, and 56 of the ^536 patent with its Saphyre, ElectroBlade, and 
Control RF products. {D.T. 405) The jury also found by clear 
and convincing evidence that the certificate of correction for 
claim 1 of the ^882 patent was not invalid and by a preponderance 
of the evidence that Smith & Nephew induced infringement and 
contributed to the infringement of claims 13, 17, and 54 of the 
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*882 patent with its Saphyre, Saphyre with Suction, and Control 
RF products. (Id.) In addition, the jury found by a 
preponderance of the evidence that Smith & Nephew induced 
infringement and contributed to the infringement of claims 1, 3, 
4, 11, 21, 23, 26, 27, 32, and 42 of the ^592 patent with its 
Saphyre, ElectroBlade, and Control RF products.* (Id.) The jur^ 
further found that Smith & Nephew did not prove by clear and 
convincing evidence that the patents in suit are invalid due to 
anticipation or that claims 13, 17, and 54 of the *882 patent art 
invalid for lack of enablement. (IdJ The court entered final 
judgment on June 20, 2003 based upon the jury's verdict. (D.I. 
452) 

III. STANDARD OF BEVIEir 

A. Motion for Judgment as a Matter o£ IsSlw 
To prevail on a renewed motion for judgment as a matter of 
law following a jury trial under Federal Rule of Civil Procedure 
50(b), the moving party ^^must show that the jury's findings, 
presumed or express, are not supported by substantial evidence 
or, if they were, that the legal conclusions implied {byj the 
jury's verdict cannot in law be supported by those findings.''' 
Pannu v. Tolab g^rp-, 155 p^sd 1344^ 1349 (Fed. Cir. 1998) 



The jury was not asked to decide whether Smith & Nephew 
contributed to the infringement, or induced the infringement of 
claims 21 and 42 of the ^592 patent with its Saphyre or 
ElectroBlade products. 
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(quoting •- rK ' n-F'"" '^'"""'^ 

8« (Fed. Cir. 1984... • •Sub,ta,.tl,l' ,v«enc. i. .»ch 
„l.vant «ld,nc. the record taken as a -hole a, ^,ht be 

acceptable by a reasonable ^nd as adequate to support the 
nndinq under revie..- S^UinzB...^. ^'^^ " 
assessing the sufficiency of the evidence, the court .u.t give 
the non-^vin, party, "as ,the, verdict -inner, the benefit of 
all logical inferences that could be drawn fro. the evidence 
presented, resolve all conflicts in the Evidence in his favor, 
and in general, .ie- the record in the light favorable to ^ 

ei. 1,91); r.2d at 893. the court «y . 

»ot"deter.a„e the credibility of the .itnesses nor -substitute 
us choice for thit of the Jury between conflicting ele««ts of 

..e evidence." I.- - ^' ""^ 

^ -K^ -tiirv's verdict- Se£ fiawa 
the evidence reasonably supports the 3ury s ver 

=. - T«f. 140 F.3d 1009, 1014 (Fed. Cir. 



1998) . 

B. Motion for a Mow Tri*l 



The decision to grant or deny a new trial is within the 
30und discretion of the trial court and, unliHe the standard , or 
deter-nin, Judg^nt a. a matter .f la- th. curt need not 

4. ^T^^rr^t-Abie to the verdict winner. 
.H. evidence in the light »ost favorable to ^ 
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Federal Rule of Civil Procedure 59(a) provides, in pertinent 
part: 

A new trial may be granted to all or any of the parties 
and on all or part of the issues in an action in which 
there has been a trial by jury, for any of the reasons 
for which new trials have heretofore been granted in 
actions at law in the courts of the United States. 

New trial are commonly granted in the following situations: (1) 

where the jury's verdict is against the clear weight of the 

evidence, and a new trial must be granted to prevent a 

miscarriage of justice; (2) where newly-discovered evidence 

surfaces that would likely alter the outcome of the trial; (3) 

where improper conduct by an attorney or the court unfairly 

influenced the verdict; or (4) where the jury's verdict was 

facially inconsistent- SSS Zarow-Smith v. W.J. Transit Rail 

. Qoerations > 953 F. Supp. 581, 584 (D. M.J. 199?) (citations 

omitted) . The court, however, must proceed cautiously and not 

substitute its own judgment of the facts and assessment of the 

witnesses' credibility for the jury's independent evaluation. 

Nevertheless, 

(w]here a trial is long and complicated and deals with 
a subject matter not lying within the ordinary 
knowledge of jurors a verdict should be scrutinized . 
more closely by the trial judge than is necessary where 
the litigation deals with material which is familiar 
and single r the evidence relating to ordinary 
commercial practices. An example of subject matter 
unfamiliar to a layman would be a case requiring a jury 
to pass upon the nature of an alleged newly discovered 
organic cwnpound in an infringement action. 

lAr^d V. Scheni^y TnHns. Inc. > 278 F.2d 79, 90-91 (3d Cir. i960) 
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IV. Discussion 

A. Smith 6 Nephew's Renewed Motion for Judgment aa a 

Matter o£ Law, or in the Alternative a Hew Trial, on 
Direct Infringement Grounds* 

!• The Legal Standard for Direct Infringement 

A patent is directly infringed when a person "without 
authority makes, uses or sells any patented invention, within the 
United States . • • during the term of the patent." 35 O.S.C. § 
271(a) (2002). A court should employ a two-step analysis in 
making a direct infringement determination. See Markroan v. 
Westview Instruments. Inc.. 52 P. 3d 967, 976 (Fed. Cir. 1995) (en 
banc), aff'd, 517 U.S. 370 (1996). First, the court must 
construe the asserted * claims to ascertain their meaning and 
scope. See id . Construction of the claims is a question of law 
subject to de novo review. See Cvbor Corp. v. FAS Techs.. 138 
P. 3d 1448, 1454 (Fed. Cir. 1998) (en banc). The trier of fact 
must then cbiqpare the properly construed claims with the accused 
infringing product. Se^ id . This second step is a question of 
fact. See Bai v. L & L Winos. Inc . 160 F.3d 1350, 1353 (Fed. 
Cir. 1998) . Direct infringement occurs whete each limitation of 

^When motioning the. court for a new trial under Fed. R. Civ. 
P. 59, Smith & Nephew appears to also move for a new trial under 
Fed. R. Civ. P. 50(b). Smith & Nephew premises this motion on., 
the same grounds raised in its motion for judgment as a matter of 
law under Fed. R. Civ. P. 50(b). (Sg^ D.I. 456 at 33-34). The 
court, therefore, shall consider its Rule 50(b) motion for 
judgment as a matter of law as including an alternative motion 
for a new trial . 
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at least one claim of the patent is found exactly in the alleged 
infringer's product. See Panduit Corp. v. Dennij^on Mfg. Cn . 836 
F,2d 1329, 1330 n. 1 (Fed. Cir. 1987). The patent owner has the 
burden of proving direct infringement and must meet its burden by 
a preponderance of the evidence. Sfie SmithKline Diagnostics, 
Inc. V. Helena La b. Corp, . 859 F.2d 878, 889 (Fed. Cir. 1988) 
(citations omitted) . 

2. The '536 Patent 
Smith & Nephew renews its motion for judgment as a matter of 
law that its accused products cannot directly infringe 
independent claim 45 or dependent claims 4.6,. 47, or 56 of the 
'536 patent because the probes covered by the '536 patent must 
deliver fluid to the target site in light of the court's claim 
construction for the term '^electrosurgical system.'' Smith & 
Nephew asserts that the probes used in its Saphyre, Control RF, 
and ElectroBlade products do not introduce such a fluid supply, 
even though they are used in the presence of electrically 
conducting fluid. To this end. Smith b Nephew explains that 
fluid is introduced to the target site by a separate piece of 
medical equipment like an IV bag or an Intelijet pump and that 
the separate equi(«ient is not part of the "^electrosurgical 
system.'' (D.I. 415 at 976, 1014) Smith & Nephew alleges that 
Arthrocare's expert. Dr. Nahum Goldberg, improperly ignored the 
requirement that an electrically conducting fluid supply be part 
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of the claimed system in his testimony at trial. (See D.I. 411 
at 398-99) Accordingly, Smith & Nephew maintains that its 
products fall outside the scope of the asserted claims in the 
*536 patent. 

The court disagrees. A jury reasonably may have discounted 
all testimony presented by Smith & Nephew with respect to direct 
infringement of the '536 patent after finding Smith & Nephew's 
use of the term ^'electrosurgical system'' inconsistent with the 
court's claim construction. The court construed this term to • 
mean **an assemblage or combination of things or parts forming a 
unitary whole." The court did not require that all elements 
physically interconnect as implied by Smith & Nephew. Following . 
the court's construction^ the jury likely understood that fluid 
may be delivered from any source (e.g., the probe itself, an IV 
bag, or an Intelijet pump) and still permit formation of an 
^electrosurgical. system^* 

Additionally, there is ample evidence in the record upon 
which a jury reasonably could have concluded that the accused 
products meet- all limitations of the asserted claims. Dr. 
Goldberg testified that the accused devices will only function in 
the presence of electrically conducting fluid. (SSS id^ at 398- 
99^ 405, 412) Smith fi Nephew's own expert. Dr. Kenneth Taylor, 
also testified that the accused devices require, and will not 
work without, electrically conducting fluid. (SS& D.I. 416 at 
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1453-54) Dr, Taylor likewise admitted that a probe is not 
required to deliver fluid for the probe and fluid supply to be 
considered an ''electrosurgical system," ( See id. at 1413-16) 
Moreover, Dr, Taylor explained the components described in the 
Slager reference comprised an electrosurgical system, even though 
fluid was not delivered through the probe. (See id. at 1414) 

Besides direct witness testimony, the jury viewed multiple 
video clips of the accused products in operation during '^normal 
procedure.'' (S£& PX 105, DTX 315, DTX 316, DTX 897) In all 
clips, the target sites were submerged under saline fluid, (Id.) 
The jury further saw product literature from Smith & Nephew, 
namely the ElectroBlade ^^Instruction for Use*' guide, which 
described the use of the ElectroBlade in conjunction with the 
Intelijet pun^ and referred to this assembly as the ^'Recommended 
System Configuration.'' (PX 189 at 3) On the basis of this 
evidence/ a reasonable jury could conclude that the Saphyre, 
Control RF,. and ElectroBlade probes form an ^electrosurgical 
system" as required by the *536 claims and, as such, infringe the 
*536 patent. Accordingly, the court denies Smith t Nephew's 
motion for judgment. as a matter of law that the;'536 patent is not 
infringed by the accused products . 

Concerning a new trial, the verdict is not agjainst the 
weight of the evidence and no miscarriage of justice will result 
if the jury's verdict stands. Smith ^ Nephew did not present 
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evidence that so overwhelmingly favors its position that the jury 
clearly erred in finding that the accused products directly 
infringe the '536 patent • In addition, the court finds that none 
of the other reasons for granting a new trial, such as the 
discovery of new evidence or improper attorney conduct, exist 
under the facts at bar. Thus, the court denies Smith & Nephew's 
motion for a new trial as to literal infringement- of the '536 
patent • 

B* Smith Nephov's Renewed Motion for Judgment as a 

Hatter o£ Law, or in the Alternative a New Trial, Based 
Upon the Validity of the Certificate of Correction for 
the '882 Patent 

Smith & Nephew argues that its Saphyre, ElectroBlade, and 

Control RF probes would not directly infringe the *882 patent but 

for the certificate of correction that broadened the number of 

electrodes recited in application claim 23, which became patent 

claim 1, from four electrodes (i.e., an electrode terminal, an 

active electrode, a return electrode, and an electrically 

conducting terminal) to two electrodes {i-e., an electrode 

terminal arid a return electrode)- In other words. Smith & Nephew 

does not contest that its Saphyre, Control RF, and GlectroBlade 

products directly infringe the asserted claims of the *882 patent 

as corrected by the certificate of correction because its accused 

probes have only two electrodes as recited by the corrected 

27 



A 60 



claims.' (See D.I. 415 at 1110-1112) Rather, Smith fi Nephew 
argues that the certificate of correction is invalid. In this 
regard, Smith & Nephew asserts that it was not obtained to 
correct a mistake, but. only to broaden the claims to advance its 
lawsuit against Ethicon. Additionally, Smith & Nephew argues 
that, even if the certificate was filed to correct obvious 
errors, it was not manifest how such corrections should have been 
made. 

The court disagrees. The record is replete with evidence 

upon which a jury reasonably could have found that the 

certificate of correction was validly made to correct legitimate 

errors in the claims.. Congress enabled a patent applicant to 

correct errors in a patent due to the applicant's mistake in 35 

U.S.C. S 255. This section provides: 

Whenever a mistake of a clerical or typographical 
nature, or of minor character, which was not the fault 
of the Patent and Trademark Office^ appears in a patent 
and a showing has been made that such mistake occurred 
xn good faith, the Director may, upon payment of the 
required fee, issue a certificate of correction, if the 
correction does not involve such changes in the patent 
as would constitute new matter or would require 
re-examination. Such patent, together with the ' 
certificate, shall have the same effect and operation 
in law on the trial of actions for causes thereafter 
arising as if the same had been originally issued in 
such corrected form. 



''Smith & Nephew contends that its accused products, however, 
do not infringe the original claims of the '882 patent, (See 
AlS^ D.I. at 1110) 



28 



A 61 




35 O.S.C- § 255 (2000). This section enumerates two specific 
kinds of applicant error which may be corrected through a 
certificate of correction: (1) errors of a clerical or 
typographical nature; and (2) errors of a minor character. The 
Federal Circuit has noted that the words of § 255 do not preclude 
broadening corrections. Superior Fireplace Co. The Majestic 
Prods. Co. . 270 F.3d 1358, 1371 (Fed. Cir. 2001). However, the 
Federal Circuit opined that a broadening correction of a 
clerical or typographical error (may] be allowed only where it is 
clearly evident from the specification, drawings, and prosecution 
history how the error should appropriately be corrected." Id. at 
1373. With regard to mistakes of a minoje character, the Federal 
Circuit has interpreted the language of § 255 to exclude mistakes 
that broaden a claim. Id. at 1374. The Federal Circuit further 
has held that the clear and convincing standard is applicable to 
challenges to the validity of a certificate of correction. Id- 
at 1367. 

Applying these principles to the facts at bar, the court 
notes that Mr. John Raffle, Arthrocare'^s in-house counsel, filed 
an amendment on March 25, 1997 prior to the ^882 patent grant to 
change the phrase ^active electrode*' to ''electrode terminal." 
Mr. Raffle testified that he atten^ted to make this change for 
every occurrence of the phrase '*active electrode" in the claims. 
(See D.I. 417 at 1524-26) Mr. Raffle also testified that the 
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phrase ''the active electrode" in uncorrected application claim 23 
lacked antecedent basis because the precise words ^^an active 
electrode" did not appear earlier in the claim set. / See j^. at 
1515-16) Based upon this testimony, the jury could have inferred 
that Mr- Raffle inadvertently overlooked two occurrences of the 
phrase ''active electrode^ in his amendment and that reference to 
**t*he active electrode'^ after the phrase '•an electrode terminal^' 
was a typographical error. A jury likewise reasonably could have 
concluded that both the typographical error and the proper way to 
correct it were evident in light of the prosecution history of 
the *882 patent* Accordingly, the court denies Smith & Nephew^ s 
motion for judgment as a matter of law that the certificate of 
correction is invalid* 

With respect to a new trial, the weight of the evidence does 
not warrant a new trial to avoid a miscarriage of justice. 
Arthrocare offered sufficient evidence upon which a jury could 
have found that the certificate of correction is valid. Hence, 
the court denies Smith 6 Nephew's motion for a new trial premised 
on the invalidity of the certificate of correction for the ^882 
patent* 
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C. Smith & Nephew's Renewed Motion for Judgment as a 

• Matter of Law, or in the Alternative a Hew Trial, on 
Contributory and Inducing Infringement Grounds 

1. The Legal Standard for Contributory Infringement 
The doctrine of contributory infringement is codified at 35 
U.S.C. § 271(c) : 

Whoever offers to sell or sells within the United 
States or imports into the United States a component of 
a patented machine, manufacture, combination or 
composition, or a material or apparatus for use in 
practicing a patented process, constituting a material 
part of the invention, knowing the same to be 
especially made or especially adapted for use in an 
infringement of such patent, and not a staple article 
or commodity of commerce suitable for substantial 
noninfringing use, shall be liable as a contributory 
infringer* 

The Federal Circuit has explained that this form of infringement • 
is premised on the idea that a defendant who displays sufficient 
culpability should be held liable as an infringer, even though he 
did not technically make, use, or sell a patented invention. 
Hewlett-Packard Co. v> Bausch & LCTib. Inc. . 909 F.2d 1464^ 1469 
(Fed. Cir. 1990). The Federal Circuit also has noted that 
"^(sjuch liability was under a theory of joint tortfeasance, 
wherein one who intentionally caused, or aided and abetted, the 
ccanmission of a tort by another was jointly and severally liable 
with the primary tortfeasor." Id. Based upon the language of 
S 271(c), there can be no contributory infringement in the 
absence of direct infringement* See Aro Mfg. Co, v. Convertible 
Tgp B^plac^m^pt go., 365 U.S* 336, 341--42 (1961). In addition, 
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there can be no contributory infringement without knowledge that 
the component made or sold was especially adapted for a 
particular use proscribed by a known patent. See Hewlett-Pacicarri 
Co. > 909 F«2d at 1469. Actual intent to cause or contribute to 
infringement is not necessary to establish contributory 
infringement. Isi. Instead, ''[aj seller of a ^material part' of. 
a patented item may be a contributory infringer if he makes a 
non-staple article that he knows was ^especially made. or 
especially adapted for use in. an infringement of such patent.'" 
Husky Injection Molding Sys. v. R&D Tool & Sna'a Co.. 291 F»3d 
780, 784 (Fed. Cir. 2002) (citing 35 O.S.C. § 271(c); Dawson 
Chem. Co. v. Rohm & Haas Co.. 448 U.S. 176, 219 (1980)). 
Furthermore, the ^'occasional and aberrant use of these products, • 
[evenj where they are clearly designed to be used in a system 
specified in the claims of a patent, .does not rise to the level 
of ^a staple article or commodity of commerce suitable for 
substantial non- infringing use.'" Preemption Devices v. 
Minnesota Mining & Mfa« Co. . 630 F. Supp. 463, 471 (E.D. Pa. 
1985) (citing Dennison M fo. Co. v. Ben Clements & Sons. Inc.. 467 
F. Supp. 391, 428 (S.D.N.Y. 1979)). 

2. The I«egal Standard for Zndaoing Infringement 
Pursuant to 35 U,S.C. S 271(b), "^twjhoever actively Induces 
infringement of a patent shall be liable as an infringer.^' As 
with contributory infringement, direct infringement is a 
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prerequisite to inducing infringement. Met -Coil Svs. Corp, v. 
Korners Unlimited. Tnc 803 F.2d 684, 687 (Fed. Cir. 1986). 
Additionally, the alleged infringer must have knowingly induced 
infringement* Manville Sales Cor p, v. Paramount Sys.. ynr r 917 
F.2d 544, 553 (Fed. Cir. 1990) (citing Water Techs, Corp, v, 
Calpo, Ltcj., 850 F.2d 660, 668 (Fed. Cir. 1988)). The Federal 
Circuit has stated that "although section 271(b) does not use the 
word 'Icnowing, the case law and legislative history uniformly 
assert such a requirement." Water Techs . 850 F.2d at 668. In 
this regard, mere knowledge of the acts alleged to constitute 
inducement is not enough. Manville Sales Corp. ^ 917 F.2d at 553. 
Rather, the plaintiff has the burden of showing that "the alleged 
infringer's actions induced infringing acts and that he knew or 
should have known his actions would induce actual infringements." 

3. The Direct Infringement Prerequisite £or 
CohtribQtory and Inducing Infringement^ 

Considering the direct infringement prerequisite for the 

acts of contributory and inducing infringement. Smith & Nephew 

•Smith & Nephew argues that it is not liable for 
contributory or inducing infringement because its accused 
products do not directly infringe the ^536 patent. The court 
shall not consider this argument in the instant analysis because 
a jury found that Smith 6 Nephew directly Infringed the ^536 
patent and the court herein denied Smith & Nephew's motion for 
judgment as a matter of law on direct infringement grounds for 
this patent. Sss suora . Section IV, 1, A. 

Recall also Smith & Nephew did not argue noninfringement of 
the '882 patent as corrected by the certificate of correction. 
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argues that the Saphyre, Control RF, and ElectroBlade probes do 
not practice the limitations of asserted claims of the '592 
patent. Specifically, Smith & Nephew contends that the return 
electrodes on its products frequently contact target tissue 
during the performance of the method for applying electrical 
energy recited in claims 1 and 23 of the '592 patent. » Claim 1 
requires "positioning a return electrode . . . such that [it] is 
not in contact with the body structure, " and claim 23 requires 
"spacing a return electrode away frcwn the body structure." ('592 
patent, col. 24 at 11. 13-14; col. 25 at 11. 48) Smith * Nephew 
alleges that Dr. Goldberg in5>roperly applied a temporal 
limitation in testifying that the «only way not to infringe this 
claim with the device is to make sure that the return electrode . 
. , is always in contact when the energy is on." (D.I. 411 at 
421-22) (emphasis added) Smith & Nephew particularly notes that 
the return electrodes on its products contact tissue while the 
probe is being positioned before energy is applied (i.e., during 
the second step enumerated In claims 1 and 23) . Smith S Nephew, 
therefore, advocates that a reasonable jury could not find that 



Procedurally, Smith 6 Nephew raised the issue of direct 
infringement of the ^592 patent in a motion for judgment as a 
matter of law. As the court previously noted above, this issue 
was not presented to the jury. SMS. svora . Introduction, n. 1. 
The court, therefore, construes Smith & Nephew's argument in the 
context of its motion for judgment as a matter of law on both 
contributory and inducing infringement grounds. 
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the use of any of its accused products satisfies the return 
electrode "not in contact/spaced away" limitations given this 
contact time. ( See D.I. 354 at 7) 

Viewing the record in a light most favorable to Arthocare as 
the non-moving party, the court disagrees with Smith & Nephew's 
argument. The record reflects that there are times when the 
return electrode is not in contact with target tissue and all of 
the other claim limitations are performed, thereby supporting the 
jury verdict of literal infringement. To this end. Smith & 
Nephew's expert. Dr. Michael Choti, admitted that when the active 
electrode on the Control RF probe is positioned near the target 
site and energy is applied, the return electrode does not always 
contact tissue. (Sss. D.I. 412 at 743-744) Ms. Karen Drucker, 
the Elect roBlade project manager, and Ms. Kate Knudsens, the 
Saphyre project manager, similarly acknowledged that video clips 
of the accused products in operation show times when the return 
electrodes of the ElectroBlade and Saphyre prol?es, respectively, 
were not in contact with tissue while energy was applied. (See 
D.I. 415 at 1036, 985) Mr. Warren Heim, Smith & Nephew's 
consultant, also testified that the Control RF probe was designed 
so that the return electrode would not contact tissue during use. 
(SS& D.I. 414 at 957-58) Additionally, Mr. Joe McCreary, the 
Saphyre marketing manager, testified that the Saphyre can 
function even if the return electrode is not in contact with 
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tissue. (See D.I. 412 at 555) Moreover, the Saphyre Sales Guide 
warns that ^care should be taken to prevent tissue contact with 
the return electrode on the Saphyre probe shaft.'' (PX 390 at 37) 
The ElectroBlade Sales Training CD likewise instructs users to 
^'ensure that the entire tip including the return electrode is 
immersed in saline, to ^^present" the active electrode to the 
tissue, and **to use suction to pull bleeding tissue to the blade 
for coagulation.'' (PX 199 at 11, 7) The Control RF 
"^Instructions for Use'' further informs doctors to be sure that 
the active and return electrodes are completely surrounded" by 
electrically conducting fluid during use." (PTX 205 at 1) 
Considering the totality of this evidence, a jury reasonably 
could have found that Smith & Nephew' s accused products meet the 
*'not in contact/spaced away" limitations of the asserted claims 
and thereby directly infringe the ^592 patent. 
4. Contributozy Xnf ringomant 
Smith & Nephew asserts that its products have ^substantial 
non-infringing uses*" such that they were not designed to infringe 
the asserted claims of the patents in suit. Specifically, Smith 
& Nephew claims that these hon- infringing uses include: (1) 
operation of the probes to apply energy while the return 
electrode touches tissue (i.e., noninfringement of the ^592 
patent); (2) operation of the probes to apply energy without 
creating a vapor layer, thereby achieving coagulation instead of 

36 



A 69 



ablation (i.e., noninfringement of the '882 patent); and (3) 
operation of the probes as part of an "electrosurgical system" 
that does not have a fluid supply {i.e., noninfringement of the 
*536 patent) . 

The court is again unpersuaded by these arguments. The 
evidence of record for the '592 patent discussed above shows that 
the.Saphyre, ElectroBlade, and Control RF probes were constructed 
to prevent the return electrode from contacting' tissue. The 
court finds that similar evidence exists with respect to the »882 
and '536 patents. In particular. Smith & Nephew refers to its 
Saphyre product line as "ablation" probes in. its sales guides. 
(Sga PX 381 at 1, PX 390 at 10) . Smith s Nephew also markets its 
Saphyre and Control RF probes for use in ablation, not 
coagulation, even though both may provide coagulation. (Se^ PX 
390 at 4, PX 593 at 11, 29, PX 205 at 1) Additionally, several 
witnesses at trial testified that the Saphyre, ElectroBlade, and 
Control RF probes must be used with electrically conducting 
fluid. (Sea D.I. 411 at 397-98, 405, 412; D.I. 414 at 848; D.I. 
415 at 1013) More specifically, Mr. Sparks and Ms. Drucker 
testified that electrically conducting fluid must be delivered to 
the target site in arthroscopic surgery. (See .D.T. at 814-16; 
D.I. 415 at 1013-14) A reasonable juror, taking all of this 
evidence into account, could have concluded that the accused 
probes were designed to infringe and that the occasional or 
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aberrant use of one of them in a non-infringing manner r as 
suggested by Smith & Nephew, does not constitute a substantial 
noninfringing use. Therefore, the court denies Smith. & Nephew's 
motion for judgment as a matter of law that it is not liable for 
contributing to the infringement of the patents in suit. • - . 

As to a new trial, none of the reasons for granting a new 
trial exists in the instant case. That is, the jury's verdict is 
not against the weight of the evidence. Rather, both isides 
presented evidence to support their respective positions. 
Additionally, no miscarriage of justice will result by upholding 
the jury's verdict. For these reasons, the court denies Smith & 
Nephew's motion for a new trial on contributory infringement 
grounds. 

5. Inducing Xii£rliigCTient 
Smith & Nephew argues that it is not liable as an inducing 
infringer because Arthrocare failed to prove that Smith fi Nephew 
intends to cause its customers to infringe the asserted claims of 
the patents in suit. The court finds that Smith & Nephew's, 
arguments are not well founded and that sufficient evidence 
exists in the record to support the jury's verdict of inducing 
infringements In particular, Ms. Knudsen and Mr. Heim testified 
that they read the patents in suit before the Saphyre probe 
design was complete and prior to design efforts commenced for the 
ElectroBlade and Control RF probes. (D.I. 415 at 991; D.I» 414 . 
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at 936-37, PX 735 at 23-25) They further stated that they 

evaluated Arthrpcare's patented products prior to designing the 

accused products. (D.I. 414 at 951, D,I. 415 at 977-78) On this 

basis, a jury reasonably could have found that Smith & Nephew 

knew or should have known that its customers would directly 

infringe the patents in suit when using the Saphyre, 

ElectroBlade, and Control RF probes. Consequently, the court 

denies Smith & Nephew's motion for judgment as a matter of law 

that it is not liable for inducing infringements 

Regarding a new trial, the jury's verdict of inducing 

infringement is not against the clear weight of the evidence. 

Moreover, no miscarriage of justice will result if this verdict 

stands. Accordingly, the court concludes that a new trial is not 

warranted and denies Smith & Nephew's motion for a new trial on 

inducing infringement grounds. 

D. Smith £ Nephew's Renewed Motion for Judgment as a 

Hatter of Law, or in the Alternative a Hew Trial, on 
Invalidity Gronnds 

Smith & Nephew renewed its motion for judgment as a matter 

of law that the patents in suit are invalid based on prior art 

grounds. Before reaching the substance of this motion, Arthocare 

challenges Smith & Nephew's right, to raise this motion claiming 

that Smith £ Nephew failed to preserve the issue of invalidity 

before the case was submitted to the jury pursuant to Fed. R. 

Civ. P. 50 (a) . Rule 50(b) permits consideration of such renewed 
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motions for judgment as a matter of law only when a motion for a 

directed verdict has been made at the close of the evidence 

offered by an opponent. In pertinent part, Rule 50 (b) states: 

If, for any reason, the court does not grant a motion 
for judgment as a matter of law made at the close of 
all the evidence, the court is considered to have 
submitted the action to the jury subject to the court *s 
later deciding the legal questions raised by the 
motion • The movant may renew its request for judgment 
as a matter of law by filing a motion no later than 10 
days after entry of judgment. 

Rule 50(a) requires that "laj motion for a directed verdict shall 

state the specific grounds therefor." This requirement is in 

place to afford the non-moving party with the opportunity to 

reopen its case and present additional evidence. See Bon i or no v. 

Kaiser Aluminum & Chem. Corp. . 752 F,2d 802, 814 (3d Cir. 

1984) {citing Lowensteln v. Pepsl-Cola Bottling Co, , 536 F.2d 9, 

11 (3d Cir- 1976)) . 

In the case at bar. Smith & tiephew motioned for a directed 

verdict three times. It first made a Rule 50(a) motion at the 

close of Arthrocare's.case. ( See D.I* 415 at 1161) It made a 

second Rule SO (a) motion at the close of all the evidence. ( See 

D,I* 417 at 1549) Smith & Nephew then renewed this motion prior 

to the jury charge. {§b^ D.I. 418 at 1700) Since the issue of 

invalidity had not been presented when Smith & Nephew initially 

moved for a directed verdict, the court finds that Smith & 

Nephew's first motion was not directed to the invalidity of the 

patents in suit. The court notes, however, that the issue of 
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invalidity was in evidence at the time Smith & Nephew made its 
second and third motions. The court also notes that it indicated 
after these latter motions that Smith i Nephew's rights were 
reserved, despite the fact that Smith & Nephew did not 
specifically state the precise grounds for its motions. ( See 
D.I. 417 at 1549; D.I. 418 at 1700). As well, the court did not 
require any argument concerning the motions when raised and 
precluded Smith & Nephew from discussing them. The court, 
therefore, concludes that it would be unjust to Smith & Nephew 
not to consider its renewed motion for judgment as a matter of 
law. Accordingly, the court will consider the instant motion. 
1. The Legal Standard £or Invalidity 
A patent is presumed valid, and each claim whether in 
independent, dependent, or multiple dependent form is presumed to 
be valid independent of the validity of other claims. 35 O.S.C. 
S 282 (2003) . The party asserting invalidity, consequently, has 
the burden of proof / Id. This burden is satisfied only by 
proving facts establishing invalidity by clear and convincing 
evidence. Geneva Pharms>> Inc. v. GlaxoSmithKline PLC / 349 F.3d 
1373, 1377 (Fed. Cir. -2003) (citing Applied Materials. Inc, v. 
Advanced Semicon ductor Materials Am, > Inc.. 98 P^3d 1563, 1569 
(Fed. Cir* 1996) ) . The patentee, therefore, need not submit any 
evidence to support the validity of a patent. Orthokinetics> 
Inc. V. S afety Travel Chairs. Inc> . 806 F.2d 1565, 1570 (Fed. 
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Cir/ 1986)* Moreover, the challenger's burden is especially 

difficult to meet when the art relied on at trial was considered 

by the PTO. BOC Healthcare. Inc. v. Wellcor. Tnr. . 892 F. Supp. 

598, 602 (D. Del. 1995) • Indeed, the Federal Circuit has stated: 

When no prior art other than that which was considered 
by the PTO examiner is relied on by the attacker, he 
has the added burden of overcoming the deference that 
is due to a qualified government agency presumed to 
have properly done its job, which includes one or more 
examiners who are assumed to have some expertise in 
interpreting the references and to be familiar from 
their work with the level of skill in the art and whose 
duty it is to issue only valid patents. 

American Hoist & Derrick C q> v. Sowa & Sons, Inc. . 725 r.2d 1350, 
1359 (Fed. Cir. 1984) • 

a» Invalidity on Anticripation Grounds 
A patent is invalid for anticipation under 35 U.S.C- § 102 
if a single prior art reference explicitly discloses each and 
every limitation of the claimed invention. Lamar Mari ne. Inc. v. 
Baronet, ^nc.^ 827 F.2d 744, 747 (Fed* Cir. 1987). The federal 
Circuit has stated that "[t J here must be no difference between 
the claimed invention and the reference disclosure, as viewed by 
a person of ordinary skill in the field of the invention. 
ScriPDS Clinic & Researc h Found, v. iSenentech, Tn^ , , 927 F.2d 
1565, 1576 (Fed* Cir. 1991). In determining whether a patented 
invention is explicitly anticipated, the claims are read in the 
context of the patent specification in which they arise and in 
which the invention is described. Glaverbel Societe Anonvme v> 
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Morthlake Mkta, & Supply^ Inc. . 45 F.3d 1550, 1554 (Fed. Cir. 
1995) . The prosecution history and the prior art may be 
consulted if needed to impart clarity or to avoid ambiguity in 
ascertaining whether the invention is novel or was previously 
known in the art. Id. 

A prior art reference also may anticipate without explicitly 
disclosing a feature of the claimed invention if that missing 
characteristic is inherently present in the single anticipating 
reference. Continenta l Can Co. v> Monsanto Co.. 948 F.2d 1264, 
1268 (Fed. Cir. 1991). The Federal Circuit has explained that an 
inherent limitation is one that is necessarily present and not 
one that may be established by probabilities or possibilities. 
Id . That is^ "^ttlhe mere fact that a certain thing may result 
from a given set of circumstances is not sufficient.'^ Id* The 
Federal Circuit also has observed that ^[ijnherency operates to 
anticipate entire inventions as well as single limitations within 
an invention.^ Scherina C orp. V. Geneva Pharms. Inc.. 339 F.3d 
1373, 1380 (Fed. Cir. 2003) . Moreover, recognition of an 
inherent limitation by a person of ordinary skill in the art 
before the critical date is not required to establish inherent 
anticipation. Id. at 1377. 

An anticipation inquiry involves two steps. First, the 
court must construe the claims of the patent in suit as a matter 
of law. See Kev Pharms. v. Hereon Labs Corp. , 161 F.3d 709, 714 
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(Fed. Cir- 1998) • Second, the finder of fact must compare the 
construed claims against the prior art. Id» A finding of 
anticipation will invalidate the patent. Applied Med. Res. Corp. 
V, U.S. Surgical Corp> . 147 F.3d 1374, 1378 (Fed. Cir. 1998) 



Smith & Nephew charges that the ^536 patent is anticipated 
by several prior art references. In particular. Smith & Nephew 
contends that the M99 patent, the *007 patent, the ^198 patent, 
and the Elsasser/Roos article each disclose all of the 
limitations of the invention claimed in the ^536 patent. As 
support for its anticipation argument, . Smith & Nephew asserts 
that its expert Dr. Taylor testified that the ^198, M99, and 
^007 patents and the Elsasser/Roos article individually disclose 
every limitation recited in claims 45, 46, and 56 of the ^596 
patent. ( See D.I. 416 at 1294-1313) Smith 6 Nephew also 
contends that Arthocare did not offer any evidence to contradict 
or rebut this testimony, but instead cross-examined Dr. Taylor 
about select claim limitations to confuse and mislead the jury. 

Viewing the record in a light most favorable to Arthocare as 
the verdict winner, the court is unpersuaded by Smith 4 Nephew's 
argument. The evidence presented at trial reasonably supports 
the jury's verdict of infringement. The PTO specifically 
considered the prior art effect of the M99 and * 007 patents 
during the prosecution of the ^536 patent and allowed the 



i. 



The '536 Patent 
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asserted claims* The PTO also considered the ^198 patent and the 
Elsasser/Roos article during the reexamination of the *536 patent 
and issued a notice of intent to issue reexamination certificate. 
{See D.I. 417 at 1537-1540) The court concludes that this 
evidence was sufficient to convince a jury of the validity of the 
^536 patent. 

Additionally, Arthocare solicited testimony from Dr. Taylor 
establishing that each of the asserted references fails to 
disclose at least one limitation of the asserted claims. Dr. 
Taylor admitted on cross-examination that the M99 patent does 
not disclose a current flow path through electrically conducting 
fluid as required by the asserted *536 claims. Dr. Taylor 
testified that it instead discloses inserting the electrodes 
directly into the target tissue, thereby facilitating electrical 
current flow between the axial and outer electrodes through the 
tissue. ( See D.I^ 416 at 1409-12) Dr. Taylor also stated in his 
deposition that both electrodes disclosed in the ^007 patent have 
substantially the same current density (i.e., meaning that the 
^007 patent did not disclose a return electrode) , thougli asserted 
at trial that his deposition testimony was in error. ( See id . at 
1383*85) Dr. Taylor likewise testified that the ^007 patent and 
the *198 patent do not disclose the locatioh of a connector with 
respect to the proximal end of the shaft as required by the 
asserted claims. ( See id . ait 1400; 1371) Additionally, Dr. 
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Taylor testified that the Elsasser/Roos article falls to 
explicitly describe the function for the structure located at the 
proximal end of the disclosed probe, ( See td > at 1298) Dr. 
Taylor further testified on cross-examination that neither the 
U98 patent nor the Elsasser/Roos article disclose the use of 
either saline or Ringer's lactate, both of which are electrically 
conducting fluids. ( See id. at 1340-43) Dr, Taylor , in fact, 
stated that the references do not distinguish between the 
electrically non-conducting liquid used with monopolar devices 
and the liquid used in bipolar devices. (Id.) Moreover, Dr. 
Taylor stated that there would be no need for the steel band 
described in Figure 5 of the U98 patent if the liquid shown in 
Figure 5 was electrically conducting. ( See jh^. at 1345) Given 
the totality of this evidence, a jury may have properly found 
that the prior art references do not anticipate the ^536 . 
invention. Therefore, the court denies Smith ^& Nephew'^s motion 
for judgment as a matter of law that the asserted claims of the 
^536 patent are invalid on anticipation grounds* 

With respect to a new trial, no miscarriage of justice will 
result if the jury's verdict of validity as to the ^592 patent 
stands. Mindful not to substitute its own judgment of the facts 
and the credibility of the witnesses for those, of the jury, the 
verdict is neither against the weight of the evidence nor 
facially inconsistent. - Furthermore, since the conclusion of 

46 



A 79 



• 



trials no new evidence has surfaced to alter the outcome of the 
trial • The courts consequently/ denies Smith & Nephew's motion 
for a new trial on anticipation grounds for the ^592 patent. 



Smith & Nephew contends that the *138 patent and the Slager 
article individually disclose each and every limitation recited 
in the asserted claims of the ^882 patent. Smith 6 Nephew 
specifically argues that the *138 patent anticipates claims 1, 
13r and 54 and that the Slager article anticipates claims 1^ 13> 
n, and 54. Smith & Nephew relies on the expert testimony of Dr. 
Taylor and Dr. Kim Manwaring for support. ( See j.d . at 1313-1320; 
D.I. 414 at 886-96) As with the *536 patent discussed above. 
Smith & Nephew maintains that Arthocare failed to present 
rebuttal evidence to contradict the experts, but instead 
misleadihgly cross-examined these experts regarding particular 
claim limitations to confuse the jury. 

The court, nonetheless, finds that a reasonable jury could 
have concluded on the record before it that several differences 
exist between the ^882 invention and the ^138 patent arid the 
Slager article such that Smith & Nephew failed to prove 
anticipation by clear and convincing evidence. Focusing first on 
the *138 patent. Dr. Manwaring admitted that this reference 
discloses a spark discharge followed by vaporization of the 
fluid. ( See id. at 907-908) In contrast, claims 1, 13, 17, and 



ii. 



The ^882 Patent 
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54 of the '882 patent disclose vaporization of the electrically 
conducting fluid followed by electrical discharge. Claim 13 also 
requires generation of photons having a wavelength in the 
ultraviolet spectrum. Dr. Manwaring stated at trial that the 
*138 patent does not explicitly mention ultraviolet photons and 
that he was unaware of any testing that established that the U38 
device emits ultraviolet photons. (S££ at 897-98) . 
Similarly, Dr. Taylor confirmed that he performed no testing to 
establish that a device built according to the U38 patent 
generates ultraviolet light. (See D.I. 416 at 1420-21) Finally, 
claim 54 of the ^882 patent discloses evacuating the fluid beyond 
the vicinity of the target tissue. Both Dr. Manwaring and Dr. 
Taylor admitted that the ^138 patent, in contrast, discloses 
drawing the fluid into the catheter tip where it. remains In the 
vicinity of the target tissue. ( See D.I. 414 at 904-05; D.I. 416 
at 1432-33) 

Turning to consider the Slager article. Dr. Taylor agreed 
that it does not disclose the application of energy to a ^'target 
site on a patient body structure" as required by the preamble of 
claims 1 and 28. Dr. Taylor instead testified that the Slager 
article discussed the application of energy to a tissue in a lab 
dish. ( See id. at 1426r27) Since sufficient evidence exists for 
the jury to have concluded that the n38 patent and the Slager 
article do not disclose each and every limitation found in the 
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claims of the ^882 patent. Smith & Nephew is not entitled to 
prevail on its motion for judgment as a matter of law. The 
court, consequently, denies Smith & Nephew's motion for judgment 
as a matter of law that the ^882 patent is invalid on 
anticipation grounds. 

Addressing Smith & Nephew's motion for a new trial on 
anticipation grounds, Smith & Nephew has failed to demonstrate 
that the verdict is against the weight of the evidence or that a 
new trial is necessary to remedy a miscarriage of justice* For. 
these reasons, the court denies Smith & Nephew's motion for a new 
trial on anticipation grounds as to the ^882 patent* 

ill* The '592 Patent' 

Smith & Nephew asserts that the ^007 patent and the Slager 
article each recite all the limitations of the asserted claims of 
the '592 patent. Smith & Nephew relies on Dr. Taylor's testimony 
to support this anticipation argument and, as with the ^536 and 
882 patents, again claims that Arthocar'e failed to elicit any 
rebuttal testimony* Rather, Smith & Nephew charges that 
Arthocare misleadingly cross-examined Dr. Taylor regarding 
certain claim limitations to cause confusion among the jurors; 

Substantial evidence exists in the record to distinguish the 
^592 invention from the cited prior art references in support of 
the jury's verdict of validity. The '592 patent contains the 
same ^^retum electrode'' limitation as the '536 patent. As 
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discussed above in relation to the ^536 patent, the *007 patent 
does not disclose a return electrode limitation* Additionally/ 
the ^007 patent fails to disclose the waveform necessary to 
determine whether it anticipates the 500 to 1,400 volts peak to* 
peak recited in claim 21,*^ Dr. Taylor admitted that when he 
opined that the ^007 patent discloses a voltage in the range of 
500 to 1,400 volts peak-to-peak, he presumed that the wave form 
was a sine wave since this is the r&ost common form uised. ( See 
id . at 1401-1404) In light of this presumption, a jury 
reasonably may have dismissed Dr. Taylor's testimony concerning 
the anticipatory effect of the ^007 patent on the ^592 patent. 
As- to the Slager article, claims 1 and 28 of ^592 patent contain 
the same ^^on or within a patient's body" preamble language as 
claims 1 and 26 of ^882 patent « The Slager article, on the other 
hand, only discloses the application of energy to tissue in a lab 
dish as noted abpve* Furthermore, claims 1 and 23 of the ^592 
patent specify that the return does not touch the body structure. 
Dr, Taylor testified that he was unable to determine the location 



^°The *007 patent discloses a 20 to 200 root-mean-square 
voltage. Presume that the wave form produced by the generator is 
a sine wave, the court acknowledges that this root-mean-square 
voltage range may be converted to a peak-to-peak voltage using a 
2.83 conversion factor. Applying this factor to the voltage 
range disclosed in the *007 patent, the resulting peak-to-peak 
voltage for the 200 volts root mean square is 583 volts peak-to- 
peak. However, using the conversion factor of 2 for a square 
wave, the 200 volts root-mean-^square converts to 400 volts peak- 
to-peak. 
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of the return electrode in the Slager article* (See id. at 1414- 
18) Given this evidence of the differences between these prior 
art references and the claimed invention, the jury verdict was 
not erroneous. Accordingly, the court denies Smith & Nephew's 
motion for judgment as a matter of law that the ^592 patent is 
invalid on anticipation grounds. 

The court also denies Smith & Nephew's motion for a new 
trial as to the ^592 patent. None of the common reasons for 
granting a new trial exist under the facts at bar* That is, the 
jury's verdict is not against the weight of the evidence or 
facially, inconsistent. Likewise, no miscarriage of justice will 
result if. the verdict stands. 

b. Invalidity on Enablement Grotinds 

The statutory basis for the enablement requirement is found 

in 35 U.s;c- § 112, paragraph 1, which provides in relevant part: 

The specification shall contain a written description 
of the invention and of the manner and process of 
making and using it, in such full, clear, concise and 
exact terms as to enable any person skilled in the art 
to which it pertains, or with which it is most nearly 
connected, to make and use the same, and shall set 
forth the best mode conten^>lated by the inventor of 
carrying out his invention* 

In order to be enabling, a specification must teach those skilled 

in the art how to make and to use the full scope of the claimed 

invention without undue experimentation* Genentec h> Inc. v. Novo 

Nordiak A/S . 108 F-3d 1361, 1365 (Fed. Cir. 1997). The Federal 

Circuit has explained that ••patent protection is granted in 
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return for an enabling disclosure of an invention, not for vague 

intimations of general ideas that may or may not be workable 

Tossing out the mere germ of an idea does not constitute enabling 
disclosure." Jd. at 1366. 

In determining whether undue experimentation is required to 
practice a claimed invention, a court may consider several 
factors, including: (1) the quantity of experimentation 
necessary; (2) the amount of direction or guidance disclosed in 
the patent; (3) the presence or absence of working examples in • 
the patent; (4) the nature of the invention; (5) the state of the 
prior art; (6) the relative skill of those in the art; (6) the 
predictability of the art; and {7) the breadth of the claims. In 

^^n<i^f 858 F.2d 731, 737 (Fed; Cir. 1998). Consideration of 
each of these factors, however, is not a mandatory part of a 
court's analysis. Rather, a court is only required to consider 
those factors which are relevant to the facts of each case. See 
Amoen. Inc. v. Chuaai PharVn, Co.. Ltd. . 927' F. 2d 1200, 1213 (Fed. 
Cir. 1991) . Thus, the enablement requirement is a question of 
law based on underlying factual inquiries. In re Wands > 858 F.2d 
at 737, 

Smith & Nephew argues that the asserted claims in the ^882 
patent are not properly enabled because the "^cold ablation" 
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process is not adequately described in the specification," The 
^882 specification states that the cold ablation process is 
dependent upon a variety of factors including ^^the number of 
electrode terminals, electrode size and spacing, electrode 
surface area, asperities and sharp edges oh the electrode 
surfaces, electrode materials, applied voltage and power, current 
limiting means, such as inductors, electrical conductivity of the 
fluid in contact with the electrodes, density of the fluid, and 
other factors, {^882 patent, col. 11 at 11. 8-13) Smith 6 
Nephew contends that while the requisite variables are enumerated 
in the specification, it fails, nevertheless, to specify what 
particular combination should be used to achieve optimal cold 
ablation. Smith & Nephew supports this argument with Dr. 
Taylor's testimony regarding preferred voltage ranges; materials, 
frequencies, fields, power levels, contract surface area values 
and distances for the active electrode* (See D.I* 416 at 1436-38) 

The jury, however, reasonably may have disregarded Dr. 
Taylor's testimony, finding it to be both conclusory and entirely 
solicited by counsel's line of direct questioning. Dr.. Taylor 
testified that he ""blanked" on invalidity grounds other than 



"The cold ablation process involves ^applying a high 
frequency voltage between the active electrode and the return 
electrode to develop high electric field intensities in the 
vicinity of the target tissue site." {*882 patent, col. 10 at 
11. 41-44) The high electric field causes the tissue to 
coB^letely disintegrate. (J^. at 11. 44-54) 
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anticipation; consequently, he was led into a discussion of 

enablement by trial counsels In relevant part. Dr. Taylor 

testified as follows: 

Q: Do you have any other basis for believing that the 

claims of the ^882 patent are invalid? 
A: X am sorry, I am blankdLng on this. 

Ik It -k 

Q: Does the ^882 patent teach anything about how to 
achieve a new phenomenon that is different than 
the principle of operation of conventional , 
electrosurgical devices? 

A: No, it doesn't. I was perplexed and, frankly, am 
still perplexed about the overall phenomenon of 
[c] oblation. 

Q: And is that defense also SOTietimes called 

nonenablement? 
A: Yes, it is. 

Q: Do you have an opinion as to whether the claims of 
the *882 patent are enabled to the extent it • 
claims a new phenomenon? 

A: Yes, I have an opinion. 

Q: What is that opinion? 

A: That it is not. 

Q: Thank you. 

(Id. at 1323-1325) (enqphasis added) Based on the above record, 
the jury had sufficient grounds to conclude that Smith & Nephew 
had failed to prove by clear and convincing evidence that the 
*882 patent was not enabled and invalid. In turn, the court 
denies Smith & Nephew's motion for judgment as a matter of law 
that the ^882 patent is invalid on enablement grounds. 

Regarding a new trial, the verdict was not against the clear 
weight of evidence. Likewise, the jury's verdict will not lead 
to a miscarriage of justice. Thus^ the court denies Smith 6 
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Nephew's motion for a new trial on enablement grounds as to the 
^882 patent. 

E. Smith & Nephew's Motion for A New Trial on the Basis o£ 
Improperly Admitted/Excluded Evidence 

Smith & Nephew contends that the court erred in admitting 

and excluding select evidence such that a new trial is warranted. 

Specifically, Smith & Nephew argues that the following evidence 

was improperly excluded: (1) Arthrocare's sworn 510 (k) 

submissions to the Food and Drug Administration {^FDA''); (2) 

testimony regarding those submissions from Dr. Hira A. Thapliyal, 

a co-inventor named on the patents in suit; {3> testimony 

regarding the certificate of correction from Mr. Warren Heim/ a " 

consultant to Smith & Nephew from Team Medical; (4) Judge 

Orrick's opinion that the ^198 patent anticipated one of the 

patents in suit; and (5) testimony from Dr. Manwaring regarding 

ultraviolet photon emission test results. Smith & Nephew also 

contends that evidence of copying and Smith 6 Nephew marketing 

docximents were improperly admitted. Federal Rule of Civil 

Procedure 61 requires a court to disregard harmless evidentiary 

errors. In pertinent part. Rule 61 states: 

No error in either the admission or the exclusion of 
evidence ... is ground for granting a new trial . . . 
unless refusal to take such action appears to the court 
inconsistent with substantial justice. The court at 
every stage of the proceeding must disregard any error 
or defect in the proceeding which does not affect the 
substantial rights of the parties. 
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A court's inquiry in evaluating a motion for a new trial on the 

basis of trial error is, therefore, twofold: "MD whether an 

error was in fact committed, and (2) whether that error was so 

prejudicial that denial of a new trial would be 'inconsistent 

with substantial justice.*- Finch v. Herculft<^ Tnn. ^ 941 F. Supp. 

1395, 1414 (D. Del* 1996) (internal citation omitted) • With 

respect to the second prong of this two-part test, a new trial 

must be granted unless "it is highly probable that (the erroneous 

ruling! did not affect the [objecting party's] substantial 

rights." Bhava v. Westinahouse Electric Corn. . 709 F. Supp> 600, 

601 (E.D. Pa. 1989) (quoting McOueenev v. Wilmingt on Trust Cq, . 

779 F.2d 916, 928 (3d Cir. 1985) )• 

The court has reviewed its rulings concerning the evidence 

in issue consistent with the first prong and finds no error was 

in fact committed. As such, the court need not consider whether 

denial of a new trial would be inconsistent with substantial 

justice as set forth in the second prong. The court considers 

each item of evidence in dispute in further detail below. 

1. Exclusion of Arthrocare's IDA 510 (k) Snlmiissions 
and Dr. Thapliyal's Testiaony 

Smith & Nephew argues that Arthrocare'^s 510 (k) submissions 

to the FDA and Dr. Thapliyal's testimony regarding those 

stibmissions qualify as admissions against interest by a party 

opponent and should have been admitted into evidence as relevant 
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to the issues of anticipation and enablement." In particular. 
Smith & Nephew charges that the submissions demonstrate that the 
commercial embodiments of the patents in suit have the same 
principles of operation as prior art devices. The court rejects 
Smith & Nephew's argument and maintains that these submissions 
are irrelevant to invalidity, just as the court originally 
concluded when it ruled on Smith & Nephew's motion in limine > 
( See D.I. 367 at 115; D.I. 410 at 193) Anticipation is 
determined by coir4)aring the limitations of the asserted claims, 
not of commercial embodiments as described in 510 (k) submissions, 
to the disclosure found in a single piece of prior art. 
En'ablement is evaluated based on the teachings found in the 
specif ication, not on those present in 510 (k) submissions. 
Therefore/ since the 510 (k) submissions are not relevant to the 
substantive issues at bar, the exclusion of these documents and 
corresponding testimony was not in error. Accordingly, the court 
denies Smith & Nephew's motion for a new trial .on the basis of 
the exclusion of Arthrocare's 510 (k) submissions and Dr. 
Thapliyal's testimony about these submissions. 



"A 510(k) submission to the FDA is a '^submittal tl of 
- engineering and clinical information which [isl provided to the 
FDA to permit that agency to assess the safety and effectiveness 
of a new product with regard to a predicate product which is 
already on the market.'' Sunrise Me d> HHG. Inc. v. AirSteo CorPt 
95 F. Supp. 2d 348, 405 (W.D. Pa. 2000). 
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2. 



Exclusion of Mr. Helm's Testimony 



Smith & Nephew argues that it sought to. introduce testimony 
at trial from Mr. Heim to support its argument that the 
certificate of correction was invalid. Specif ically^ Smith & 
Nephew contends that Mr. Heim was prepared to testify that he did 
not recognize the possibility of an error in the ^'active 
electrode'' claim language found in the ^882 patent as originally 
issued prior to the certificate of correction. On review, the 
court finds that its decision to limit Mr. Heim's testimony to 
the subject matter of his deposition was correct. 

Federal Rule of Civil Procedure 37(c)(1) provides in 

pertinent pari:: 

A party that without substantial justification fails to 
disclose information required by Rule 26(a) or 
26(e) (1)/ or to amend a prior response to discovery as 
required by Rule 26(e)(2), is not, unless such failure 
is harmless, permitted to use as evidence at a trial, 
at a hearing, or on a motion any witness or information 
not so disclosed. 

The court excluded this testimony because Mr. Heim did not 

discuss the substance of his trial testimony in his deposition. 

That is, approximately one week prior to the: start of trial, 

Arthocare deposed Mr. Heim and asked him what he expected to 

testify about at trial* Smith 6 Nephew counsel instructed Mr. 

Heim not to respond to the question citing attorney-*cll€mt 

privilege and the work product doctrine* Finding such 

instruction to be improper gamesmanship under Rule 37 (c) ,. the 
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court limited Mr. Heim's testimony to the substance of his 
deposition testimony. (SgS D.I- 413 at 944) Additionally, the 
court is troubled by Smith & Nephew's use of Mr. .Heim's. 
testimony. Despite identifying him as a fact witness. Smith & 
Nephew appears to en?>loy him as an expert concerning the validity 
of the certificate of correction. (SSS at 939) In light of 
both these concerns, the court denies Smith & Nephew's motion for 
a new trial on grounds that Mr. Heim's testimony was improperly 
limited. 

3. Exclusion of Judge Orricfc's Opinion 
Smith ( Nephew argues that the findings of fact relating to 
the *536 and '882 patents made by Judge Orrick following a 
preliminary injunction hearing during the course of the ftrthoc^re 
tr. Rfrh icon. Inc . litigation are relevant to both the presumption 
of validity and the validity of the *536 and *882 patents. In 
particular. Smith & Nephew charges that Judge Orrick' s 
determination that the U98 patent describes bipolar 
electrosurgery device intended to be used in electrically 
conductive fluid, with electrical current flowing between the 
active and return electrodes through the fluid" should have been 
admitted since the parties at bar dispute whether the '198 patent 
discloses electrically conducting fluid. (D.I. 321, ex. A at 17) 
The court disagrees. Judge Orrick rendered his findings of fact 
in the context of a preliminary injunction motion and concluded 
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that there were substantial questions about the validity of claim 
45 of the ^536 patent^ claims 1, 26, 28, and 32 of the *882 
patent, claims 40 and 44 of the ^909/ and claim 101 of the *281 
patent. His interlocutory decision does not alter the 
presumption of validity; a patent is presumed valid and remains 
so unless and until final judgment is entered otherwise* See 35 
U.S.C. §282 (2003). Additionally, findings of fact made in 
litigation unrelated to the present suit do not have a 
presumptive effect. In the instant litigation, the jury was 
charged with determining the validity of the asserted patents 
after considering the evidence presented at trial in accordance 
the court's instructions. Any reference to Judge Orrick's ' 
opinion potentially would have confused the jury regarding their 
role in deciding such validity. Moreover, the burdens of proof 
associated with a preliminary injunction hearing differ from 
those employed at trial. In this regard, the Federal Circuit has 
observed that ""(vjalidity challenges during preliminary 
injunction proceedings can be successful, that is, they may raise 
substantial questions of invalidity, on evidence that would not 
suffice to support a judgment of invalidity at trial. 
Amazon.com v. Barnesandnoble.com. Inc. ^ 239 F.3d 1343, 1358 (Fed. 
Cir. 2001). Consequently, the court denies Smith & Hephew's 
motion for a new trial on the basis the exclusion of Judge 
Orrick's opinion. 
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4. 



Limitation of Dr* Hanwaring's Testimony To His 
Expert Report 



Smith & Nephew contends that Dr, Manwaring should have been 
permitted to testify at the trial about whether the Codman ME2" 
emits ultraviolet photons and about testing conducted by Dr. 
Skroraee to prove such emission. Smith & Nephew argues that this 
testimony was relevant to enable the jury to assess whether the 
Codman ME2 anticipates the asserted claims that have ultraviolet 
photon emissions as a limitation. However, Smith & Nephew did 
not produce Or. Skromrae's report until two days before Dr. 
Manwaring was scheduled to testify after the start of trial. 
Because Arthrocare was not afforded the opportunity to take 
discovery on the test results or to depose Dr. Skoiraiie, the court 
excluded such evidence at trial, consistent with Rule 37(c)(1). 
The court, therefore, denies Smith ^ Nephew's motion for a new 
trial on the basis of the exclusion of Dr. Manwaring' s testimony 
about ultraviolet photon emission testing. 

5. Admission of Evidence of '^CopTing'^ 

Smith & Nephew argues that admission of evidence of 
"copying" infected the entire trial and improperly inflamed the 
jury. In this regard. Smith & Nephew employees read the patents 
in suit and evaluated Arthrocare' s patented products prior to 



^^The Codman ME2 is a commercial product embodied by the 
U58 or '138 prior art patent. 
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designing the accused products. ( See D,I. 412 at 626-633; D.I. 
415 at 1160-61; D.I. 417 at 1507-1508) 

Prior to trial, in order to avoid any inferences of copying. 
Smith 6 Nephew made the strategic decision to withdraw its 
defense of obviousness and to stipulate to its knowledge of the 
patents in suit. Nevertheless, after a vigorous motion practice 
and lengthy discussions, the court concluded that the evidence 
was still relevant to the issue of inducing infringement. More 
specifically, in order to prove that Smith & Nephew induced 
infringement, it was Arthrocare's burden to prove that Smith & 
Nephew intended to encourage or to instruct its customers to 
directly infringe* Evidence of copying was appropriate 
circvimstantial evidence going to intent; that is, if Smith & 
Nephew used Arthrocare's patented products as a template for its 
own, that would be circumstantial evidence that Smith & Nephew 
knew or should have known that .its customers would directly 
infringe the patents in suit by using the Saphyre, ElectroBlade,. 
and Control RF probes." 

At trial. Smith & Nephew presented evidence that it is 
customary and not inappropriate to evaluate conpeti tors' 



^•It is ironic that Smith (k Nephew, post-trial, argues that 
Arthrocare has not satisfied its burden of proving intent, based 
on the very evidence described above. See supra. Section IV, C, 
5. Clearly, then, the fact of knowledge is not a sufficient 
basis for proving inducement and the evidence of intent is 
relevant. 
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products, and that it designed its own products without copying 
Arthrocare's patented products. (Sge D.I. 412 at 651-54; D.I. 
414 at 951-53; D.I. 417 at 1507-08) Smith & Nephew was. not 
prejudiced with respect to its ability to present the technical 
merits of its noninfringement and invalidity defenses to the 
jury. e.g. . D.I. 412 at 715-32; D.I. 414 at 805-822, 883- 

896, 962-970; D.I. 415. at 976-983; 999-1039; 1198-1227; D.I. 416 
at 1288-1334; D.I. 417 at 883-896) Arthrocare, in turn, 
presented evidence to the contrary. (SSS/ Sijau.* D.I.- 411 at 376- 
500) . Given the time spent on this noninfringement and invalidity 
evidence during the course of a nine-day jury trial, it cannot be 
said that disputed evidence relating to •copying" was 
disproportionately eii^)hasized or time-consuming. 

For all of these reasons, the court concludes that it was 
not error to admit evidence of "copying" and that such admission 
does not present grounds for a new trial. 

6. Admission of Smith « Mephew Marketing Documents" 



"Smith i Nephew failed to identify precisely which 
marketing documents that it believes were e^^nf^'^sly admitted. 
The court, consequently, is left to presume that Smith & Nephew 
is uniformly referring to any marketing type of document entered 
into evidence including the "Dyonics Control RF System" Sales 
Guide, "Saphyre Bipolar Ablation Probes" Sales Guide, 
•Instructions for Use Dyonics Series 7000 RF Arthroscopic Probe, 
•Competitive Selling Arthocare," and the "Dyonics Series 9000 
EleSrodBlade Resecior." {Sgg^ KC 593, PX 390, PX 205, PX 

324, PX 335) 
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Smiths Nephew claims that admission of its marketing 
documents, which appear to characterize Arthrocare's patent 
position as '^strong, " were irrelevant and inflammatory- Smith & 
Nephew contends that these documents could only be relevant to 
the issues of obviousness and its knowledge of the patents, but 
that neither were in dispute at trial*" Moreover, Smith & Nephew 
argues that the opinions of its marketing and sales personnel 
regarding the strength of Arthrocare's patents are irrelevant. 

The court finds that Smith & Nephew' s marketing documents 
are relevant to the inducing infringement cause of action, and, -as 
such, that it did not err in admitting this evidence at trial. 
As the court discussed abpve in relation to evidence of 
^'copying," Smith & Nephew's marketing documents are 
circumstantial evidence of Smith & Nephew's intent to induce 
infringement* These documents show how the alleged infringing 
products function and give instruction how to operate them* The 
court concludes that such information bears upon the manner in 
which Smith & Nephew encouraged its users to infringe 
Arthrocare's patents. Accordinglyr the court denies Smith & 
Nephew's motion for a new trial on the basis the court's 
admission of Smith 6, Nephew's marketing documents* 



"As mentioned above, Smith & Nephew withdrew its 
obviousness defense prior to trial and stipulated to its 
knowledge of the patents in suit during trial.. 
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p. Smith & Nephow' s Motion for A Hov Trial on the^ Basis of 
The Coiirt's Jury Instructions 

Smith & Nephew asserts that the court's instruction on 

infringement was ^hopelessly confusing" for the jury when read in 

light of the court's claim construction for the ^"contact" 

limitation recited in claim 47 of the '536 patent and all of the 

asserted claims of the '592 patent." The court instructed the 

jury as follows concerning infringement: 

In this case^ Arthocare contends that Smith & Nephew's 
accused products and methods literally infringe the 
asserted claims- In order to prove that any one of the 
asserted claims is literally infringed, Arthocare must 
prove by a preponderance of the evidence that Smith & 
Nephew's accused products or methods include each and 
every limitation of that particular claim. In other 
words, you must compare the features of the accused 
products or methods with the limitations of each 
asserted claim in order to determine whether the 
accused products or methods include each and every 
limitation of an asserted claim. 

With respect to the asserted claims of the '592 
and '882 patents, the accused methods need not always 
practice the invention of any asserted method claim, so 
long as Arthocare has proven by a preponderance of the 
evidence that the accused methods operate in a way that 
meet each and every step of. the method described in the 
claim some of the time. 

(D.I. 418 at 1716) The court further instructed the jury as 

follows concerning the "^contact" limitation: 

The claim limitation the return electrode is not in 
contact with the body structure is clear — the return 
electrode is not to contact the body at all during the 
* performance of the claimed method. The claimed method 



"Smith & Nephew objected to the these instruction at the 
charge conference. {§gs D.I. 416 at .1239-1241; D.I. 417 at 1469 
1473) 
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does not contain any time limitations. Thus, the 
claimed method is performed when each of the three 
steps of the claim has been conpleted. 

(Id, at 1718) Specifically, Smith ( Nephew appears to argue that 

the source of the confusion lies in the juxtaposition of the 

language ""at all" in the infringement instruction with the 

language '^some of the time" in the claim construction 

instruction. Smith & Nephew argues that the jury may have read 

these instructions and thought that infringement occurred if the 

return electrode was not always in contact with the tissue. 

Where the basis for seeking a new trial is an alleged error 

in the jury instructions, the error must be "so substantial that, 

viewed in light of the evidence in the case and the charge as a 

whole, the instruction was capable of confusing and thereby 

misleading the jury." Link v. M ercedes-B^nz of North America . 

Ia<Lu/ 788 F.2d 918, 922 {3d Cir. 1986). After reviewing the jury 

charge as a whole in light of the evidence presented in this 

case, the court cannot conclude that the jury instructions 

confused or misled the jury into believing that the accused 

products infringe the asserted claims if they are not in 

continual contact with tissue to warrant a new trial. The court 

instructed the jury separately regarding infringement and its 

claim construction, and both instructions properly stated the 

law. As well, the jury was asked to complete a special verdict 

form that explicitly separated the types of infringement, the 
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patents in suit, the asserted claims of each patent, and the 

accused infringing products. As a result of this separation, the 

jury was required to make finite determinations concerning 

whether a particular claim in a particular patent was infringed 

in a particular way by a particular product. Furthermore, the 

court finds no evidence to suggest that the jury was ^hopelessly 

confused." The jury did not ask the court to clarify any of its 

instructions or pose any questions to the court during 

deliberations. The jury also did not incur any difficulty in 

conpleting the special verdict form as they entered responses in 

all required fields. (See D.I. 405) Therefore, the court denies 

Smith & Nephew's motion for a new trial on the basis of the 

court's jury instructions. 

G. Smith £ Nephew' s Motion for A Mew Trial On the Grounds 
That the Validly of tiio Certlficata of Correction Was 
' Decided 1^ the Joxy 

Smith « Nephew avers that the district court is better 

suited to decide the validity of the certificate of correction 

than a jury because such determination involves both a review of 

the factual determinations of a government agency and the legal 

decisions about the nature of the underlying mistake. The court 

disagrees. Smith 6 Nephew did not object to submitting this 

issue to the jury at any time during the trial or prior to the 

jury charge. Smith 6 Nephew appears now to raise this objection 

in the face of an unfavorable jury verdict,. Even assuming, 
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arguendo > that the. court did err in submitting this issue to the 

jury, the court, nevertheless, agrees with the jury's verdict 

that the certificate of correction is valid. The court, 

consequently, denies Smith & Nephew's motion for a new trial on 

the grounds that the validity of the certificate of correction 

was decided by the jury. 

B. Smith & Nephew's Motion £or A Hew Trial on the Basis of 
Arthrocare's Refusal to Limit the Issues at Bar 

Smith & Nephew complains that it was allocated insufficient 

time to adequately try the number of issues presented by 

Arthrocare. As described by Smith & Nephew, Arthrocare asserted 

sixteen claims from three patents against three Smith & Nephew 

products." As a result, according to Smith & Nephew, the verdict 

form required the jury to make 107 separate factual findings, 

which it did in only 4.5 hours, thereby spending just over two 

minutes per finding.*' 



"In reality, Arthrocare asserted only six independent 
claims from three patents. All three patents involved the same • 
technology and contained many identical claim limitations. 
Indeed, two of the patents share the same specification. 

^^aking such arguments is a dangerous business in Delaware, 
where so many patent cases are tried. The court could, for 
instance, cite to the case of fCLA-Tencor Corpora tion v, APE 
Corporation . Civ. No. 00-892-KAJ, where the jury returned a 
verdict in February 2004 on 17 issues in approximately 37 
minutes, likewise spending just over two minutes per finding. 
The court suspects, however, that counsel for Smith & Nephew will 
not be con^laining about that result, since it was favorable to 
its client in that case. 
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The court starts with the proposition, not really in issue 
here, that a district court has the inherent power to manage its 
docket. See , e.g. . Duauesne Light Co> v. Westinqhouse Elec> 
Corp, . 66 F.3d 604, 609 (3d Cir* 1995). There are a finite 
number of trial hours in a calendar year. If the court failed to 
manage its caseload, parties would get to trial in four or five 
years, rather than 18 to 24 months. Therefore, in every civil 
case, the court determines the number of hours in which each 
party will be required to present its evidence and arguments to 
the jury. This decision is based on the court's calendar, its 
experience, and its review of the pretrial order submitted by the 
parties at bar. The number of hours allocated to the instant 
case was fair, based upon that review. The record demonstrates 
that it was not lack of time that dictated the results in this 
case,^* but the evidence presented by Arthrocare. Accordingly, 
the court denies Smith & Nephew's motion for a new trial on the 
basis of Arthrocare' s refusal to limit the Issues at bar. 

^^The court had assigned several more hours to this case, 
but postponed trial for a day (and, thus, reduced the total 
number of hours available for trial) at Smith i Nephew's request. 
In connection with this latter request, made the day before trial 
commenced, the court tried to, but could not, accomnKxiate a 
further postponement of trial, based on a multitude of 
considerations, as discussed with counsel. (SSS D.I. 382, 390, 
409) 

^^The court notes in this regard that Smith & Nephew's 
decision to dismiss its obviousness defense was as much related 
to evidentiary concerns as it was to trial management concerns. 
( Se^ D.I. 409 at 16-17; see also supra. Section IV, E, 5) 
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I. Arthrocaxe's Motion for Entry of Judgment of No 

Inequitable Conduct and Smith & Nephew's Cross Motion 
to Strike Arthrocare's Motion for Entry of Judgment of 
No Inequitable Conduct" 

Smith & Nephew alleges that Arthocare committed inequitable 

conduct for. each of the patents in suit: (1) during the 

prosecution of the ^592 patent by informing the examiner that the 

n98 patent did not disclose the use of electrically conductive 

fluid and by not disclosing Judge Orrick's opinion; (2) during the 

reexamination of the ^536 patent by ifailing to disclose Smith & 

Nephew's summary judgment briefs. Dr. Taylor's expert report^ and 

the Roos declaration directed toward the issue of invalidity^ and 

by engaging in improper ^'off-the-record'' telephone conversations 

with the examiner regarding the merits of the *536 reexamination 

prior to the first substantive exam; and (3) during the process 

of obtaining the certificate of correction for the ^882 patent by 

making two affirmative misrepresentations and by failing to 

explain how the so-called "^correction'' would broaden the scope of 

the claims.^' Smith Nephew charges that Mr. John Raffle, 



"Since the parties' cross motions are interrelated and 
focus of the issue of inequitable conduct, the court will 
consider their respective arginnents together. 



^^In granting the parties' request to file motions regarding 
inequitable conduct, the court indicated that such briefing was 
to be based upon the record established at trial. Therefore, to 
the extent that either party raised evidence not of record in 
their respective motions at bar, the court will ignore such 
evidence in deciding the instant motions. The court notes that 
Smith ft Nephew seeks leave to depose the examiner responsible for 
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Arthrocare's in-house counsel responsible for prosecution of the 
*592 patent r misled the examiner concerning the use of 
electrically conductive fluid* Smith & Nephew claims that Mr. 
Raffle knew that claim 1 of the *198 patent recited ^liquid to 
provide electrical conductance," but failed to call the 
examiner's attention to this limitation* In response to a 
February 29, 2000 office action issued by the examiner," Mr. 
Raffle instead responded that ^Mtjhe U98 patent never describes 
the use of ^electrically conductive fluid' during electrosurgery* 
The Roos U98 (platent only discloses the use of an unspecified 
^washing liquid' that flows through the endoscope that houses the • 
treatment and neutral electrodes. ... The Roos n98 [pjatent 
does not state that the ^washing liquid' that is supplied to the 
region of the surgical site is electrically conductive fluid.'' 
{D.I. 428, ex. B at B23) Mr. Raffle also directed the examiner's 
attention to the *667 patent to substantiate his argument since 
this reference explains that "^the device described in the 

thfe reexamination of the ^536 patent to determine the contents of- 
his ^^off-the-record" conversation with Arthrocare's in-house 
counsel. The court denies this request. 

2*The examiner stated: 

Claims 80, 81, 83-85 . . • are rejected under 35 U.S.C. 
102(b) as being clearly anticipated by Roos .... The 
device Includes a spaced return electrode as shown by 
Figure 1. A washing fluid passes through the axial 
lumen of the device. Since the return electrode is 
removed from the body structure, a conductive fluid 
must complete the current flow path. 
{D.I. 428, ex. B at B17) 
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. . . .'198 . (platentt) did not work to cut tissue because the 
medium in contact with the electrodes was not electrically 
conductive." (Id. at B24) Smith & Nephew further argues that 
Arthrocare's inequitable conduct in connection with any one of 
the '592, '536, or '882 patents taints the enforceability of the 
remaining patents in suit. Arthocare rebuts these assertions in 
their entirety and moves the court to enter a judgment of no 
inequitable conduct. 

Applicants for patents and their legal representatives have 
a duty of candor, good faith, and honesty in their dealings with 
the PTO. Moling PI^ v. Textron, Inc., 48 F.3d 1172, 1178 {Fed. 
Cir. 1995); 37 C.F.R. S 1.56(a) (2003). This duty is predicated 
on the fact that '*a patent is an exception to the general rule 
against monopolies and to the right of access to a free and open 
market*'' ' Precision Instrument Mfg. Co. v. Auto. Maint, Mach. 
Co. . 324 O.S* 806, 816 (1945). The duty of candor, good faith, 
and honesty includes the duty to submit truthful information and 
the duty to disclose to the PTO information known to the patent 
applicants or their attorneys which is material to the' 
examination of the patent application. Elk Corp. of Dallas v> 
GAP Bldo. Materials Corp. . 168 F.3d 28, 30 (Fed. Cir. 1999). A 
breach of this duty constitutes inequitable conduct. Mollins, 48 
F.3d at 1178. If it is established that a patent applicant 
engaged in inequitable conduct with respect to one claim, then 
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the entire .patent application is rendered unenforceable • 
Kinasdown Med. Consultants v. Hollister Inc. . 863 F. 2d. 867^ 877 
(Fed* Cir. 1988) • A trial court may look beyond the final claims 
to their antecedents in determining inequitable conduct. Fox 
Indus. > Inc. v. Structural Pres. Svs.> Inc. , 922 F.2d 801, 803 
(Fed* Cir. 1990). "Claims are not born, and do not live, in 
isolation* Bach is related to other claims, to the specification 
and drawings . . . [and] to earlier or later versions of itself 
in light of amendments made to it*" Kinasdown. 863 r.2d at 874 
(footnote omitted) . 

In order to establish unenforceability based on inequitable 
conduct, a defendant must establish by clear and convincing 
evidence that: (1) the omitted or false information was material 
to patentability of the invention; or (2) the applicant had 
knowledge of the existence and materiality of the information; 
and (3) the applicant intended to deceive the PTO. Mollins, .48 
F.3d at 1178* A determination of inequitable conduct, therefore, 
entails a two step analysis. First, the court must determine 
whether the withheld information meets a threshold level of 
materiality* A reference is considered material if there is a 
substantial likelihood that a reasonable examiner would consider 
it important in deciding whether to allow the application to 
issue as a patent. AlliAd colloids* Inc. V. American Cvanamid 
Co. * 64 F* 3d 1570, 1578 (Fed* Cir* 1995) (citations omitted). ,A 
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reference, however^ does not have to render the claimed invention 
unpatentable or invalid to be material. See Merck v, Danburv 
Pharmacal . 873 F-2d 1418 (Fed. Cir- 1989). 

After determining that the applicant withheld material 
information, the court must then decide whether the applicant 
acted with requisite level of intent to mislead the PTO. See 
Baxter Int^l> Inc. V, McGaw Inc. > 149 F*3d 1321, 1327 (Fed. Cir. 
1998), "Intent to deceive cannot be inferred solely from the 
fact that information was not disclosed; there must be a factual 
basis for finding a deceptive intent.^ Herbert v. Lisle Corp^. 
99 F-3d 1109, 1116 (Fed. Cir* 1996). That is, ,^the involved 
conduct, viewed in light of all the evidence, including evidence • 
indicative of good faith, must indicate sufficient culpability to 
require a finding of intent to deceive.'' Kinasdown . 863 F.2d at 
876. A "^smoking gun'' is not required in order to establish an 
intent to deceive. See Merck , 873 F,2d at 1422* An inference of 
intent is warranted where a patent applicant knew or should have 
known that the withheld information would be material to the 
pro's consideration of the patent application. Critikoii/ Inc. v. 
Becton Dickinson Vascular Access. Inc.> 120 F.3d 1253,. 1256 (Fed. 
Cir. 1997). 

Once materiality and intent to deceive have been 
established, the trial court must weigh them to determine whether 
the balance tips in favor of a conclusion of inequitable conduct. 
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N,V, Akzo V. E.I. DuPont de Nemours . 810 F*2d 1148, 1153 (Fed. 
Cir. 1988) • The .showing of intent can be proportionally less 
when balanced against high materiality. Id. In contrast, the 
showing of intent must be proportionally greater when balanced 
against low materiality. Id. 

If an original patent is found unenforceable for inequitable 
conduct, descendent patents which are genealogically related to 
the original patent, such as continuations, 
continuations-in^-partr or divisionals, may also be rendered 
unenforceable, East Chic aoo Mach. Tool Corp. v. Stone 

rnnrainer Com. . 181 U^S^P.Q- 744, 748 (N.D. Ill- 1974). This 
theory of unenforceability has been termed ^'infectious 
unenforceability" by district courts and recognized by the 
Federal Circuit. See Baxter. 149 F.3d at 1327. It is premised 
on the guiding principle that "the duty of candor extends through 
the patent's entire prosecution history," and that a breach of 
the duty of candor "may render unenforceable all claisis which 
eventually issue from the same or a related application." Fox, 
922 F.2d at 803-04. Charges of infectious inequitable conduct 
are disfavored even more than charges of inequitable conduct « 
Fatofi Corp. V. Parker-Hannifin Corp.. 2003 U.S. Dist. LEXIS 1014, 
*2 (D. Del. Jan. 24, 2003). To prove infectious 
unenforceability, an accused infringer must establish 
^inequitable conduct sufficient to hold at least one patent 
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unenforceable before [a court will] consider [] whether to hold an 
entire group of related patents unenforceable •'^ Sbeedolav. Inc. 
V. BeboD Inc , 211 F.3d 1245, 1259 (Fed* Cir- 2000) • If this 
threshold requirement is met, then the accused infringer must 
demonstrate an "immediate and necessary relation* between the 
alleged Inequitable conduct and enforcement of the related 
patents. Ronald A. Katz Tech. Licensing^ L.P. v. Verizon 
Communications Inc. , 2002 U.S. Dist. LEXIS 12982, *7-8 (E.D. Pa, 
July 16, 2002) (internal citations omitted) . 

The court concludes that Arthocare did not commit 
inequitable conduct during the prosecution of the ^592 patent, 
during the reexamination of the ^536 patent, or in conjunction 
with the certificate of correction for the ^882 patent. 
Considering the ^592 patent, the court notes that the use of 
electrically conductive fluid is material to the patentability of 
the *592 invention given that it appears as a limitation in the 
asserted ^592 patent claims. The court does not find that Mr. 
Raffle, however, intended to deceive the PTO concerning the *198 
patent. Smith & Nephew presented no evidence of record to show 
that Mr. Raffle puxnposefully misrepresented material facts or 
submitted false material information about this prior art 
reference* Rather, the record shows that Mr. Raffle provided 
this prior art reference to the PTO for consideration during the 
prosecution of the ^592 patent. f See D.I. 428, ex. B at B27) 
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The examiner was free to reach his own conclusions regarding the 
teachings contained in this reference.** ( See id . at B23-26) 
Indeed, the Federal Circuit has opined that an examiner is free 
to accept or reject an inventor's interpretation of the teachings 
of a reference. Life Techs.. Inc. V> Clontech Labs.. Inc. . 224 
F.3d 1320, 1326 (Fed. Cir. 2000). Mr. Raffle's statements about 
electrically conductive fluid merely reflected his understanding 
of the U98 patent. 

As to Judge Orrick's opinion, the court concludes yet again 
that it was not material to the patentability of the ^592 patent. 
The opinion was preliminary in nature since it was issued 
pursuant to Arthrocare's motion for a preliminary injunction. It 
likewise did not directly address the anticipatory effects of the 
^198 patent on the application that was granted as the ^592 
patent. Rather, Judge Orrick found that the U98 patent raised 
substantial questions as to the validity of select claims of 
patents other than the *592 patent, namely, the ^536 patent and 
the ^281 patent. 

Even assuming, arguendo, that Judge Orrick's opinion was 
material, Arthocare coioplied with its duty of disclosure under 
the Manual of Patent Examining Procedure (*MPEP') Section 
2001.06(c). This section states that 



^^he examiner ultimately concluded that the *198 patent did 
not disclose electrically conducting fluid. ( See id. at B40-41) 
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(wjhere the subject matter for which a patent is being 
sought is or has been involved in litigation^ the 
existence of. such litigation and any other material 
information arising therefrom must be brought to the 
attention of the U.S. Patent and Trademark Office., • , 
At a minimum, the applicant should call the attention 
of the Office to the litigation, the existence and the 
nature of any allegations relating to validity and/or 
^fraud,' or ^inequitable conduct' relating to the 
original patent, and the nature of litigation material 
relating to these issues. Enough information should be 
submitted to clearly inform the Office of the nature of 
the issues so that the Office can intelligently 
evaluate the need for asking for further materials in 
the litigation. 

MPEP § 2001 • 06 (c) (2003). Arthocare submitted a list of 

documents from the Arthocare v. Ethicon. Inc. litigation to the 

PTO. This list included Judge Orrick's opinion. ( See id , at 

540) The court cannot conclude that Arthocare intended to 

deceive the PTO concerning Judge Orrick's opinion given its 

compliance with Section 2001.06(c). Accordingly, the court 

grants Arthrocare's motion for entry of judgment of no 

inequitable conduct as to the ^592 patent and denies Smith & 

Nephew's cross motion to strike Arthrocare's motion for entry of 

judgment of no inequitable conduct as to the ^592 patent. 

Turning to the *536 patent, the court finds that Arthocare 

did not intend to deceive the PTO concerning its suit against 

Smith & Nephew or conceal Smith & Nephew's primary arguments 

concerning validity and enforceability. In compliance with 

Section 2001.06(c), Arthocare notified the PTO about the 

litigation at bar and presented Smith & Nephew's invalidity 
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arguments in three separate communications , namely: (1) an 
Information Disclosure Statement dated October 12, 2001 
disclosing Smith & Nephew's primary invalidity and 
unenforceability arguments; (2) a second Information Disclosure 
Statement dated June 6, 2002 disclosing Smith 6 Nephew's June 3^ 
2002 supplemental invalidity contentions in the form of Smith & 
Nephew's response to Arthrocare's contention interrogatories; and 
(3) a third Information Disclosure Statement dated December 19, 
2002 attaching Smith & Nephew September 10, 2002 invalidity 
contentions. < See D.I. 428, ex. B at 76-87; 97-230; 290-341) 
Although these disclosures did not specifically include the 
summary judgment motions or expert reports in dispute, such 
documents were cumulative in nature with Smith & Nephew's 
invalidity contentions already before the PTO. Rule 56(b) states 
that ^information is material to patentability in a reexamination 
proceeding when it is not cumulative to information already of 
record or being made of record in the reexamination proceeding." 
37 C.R.F. §1.56 (2004). The Federal Circuit has also held that 
^ta] reference that is simply cumulative to other references does 
not meet the threshold of materiality that is predicate to a 
holding of inequitable conduct.'' sicripps Clinic & Research 
Founds V, Genentech. Inc. . 927 F.2d 1565, 1582 (Fed. Cir. 
1991) (citing Halliburton Co. v> Schlura beraer Tech. Corp.. 925 
F.2d 1435, 1440 (Fed. Cir. 1991)). In addition, the court notes 
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that these documents were designated "^highly confidential" and 
were subject to the parties' stipulated protective order. This 
protective order limited the use of ''highly confidential" 
information to persons or entities ''to whom such information is 
disclosed solely for the purposes of this action, and not for any 
other action or for any business , patent prosecution, licensing, 
competitive, or governmental purpose or function, and such 
information shall not be disclosed to anyone except as provided 
in this (pjrotective tojrder*" {□•!. 40 at 16) The in-house 
corporate counsel who prosecuted the ^536 patent during 
reexamination (i.e., Mr. Raffle and Mr* Sanjay Bagade), 
consequently, were not privy to '^highly confidential*' documents. 
The court, therefore, reasons that Arthrocare's in-house counsel 
did not intend to deceive the PTO about Smith & Nephew's summary 
judgment motions and expert reports because they likely were 
unaware of the existence of these documents. 

As to Arthrocare's ^of f-the record'^ conversations with the 
examiner during the ^536 reexamination prior to the first office 
action,** there is no evidence of record to suggest that 
Arthrocare'd in*house counsel violated 37 C.R*F. § 1.56 or MPEP S 
2281. Interviews about the patentability of claims Involved in 
an ex parte reexamination proceeding ordinarily are not conducted 



*^he examiner issued the first office action on September 
24, 2002. 
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prior to the first office action. See 37 C.R.F, § 1.56 (2004); 
see also MPEP § 2281 (2001). However, interviews are *^permitted 
where the examiner initiates the interview for the purpose of 
providing an amendment to make the claims patentable and the 
patent owner's role is passive. The patent owner's role • . . is 
limited to agreeing with the change or not." Id. Additionally, 
37 C.R.F. S 1.56 and MPEP S 2281 require the patent holder to 
file a written statement of the substance of the interview with 
the PTO. In accordance with these rules, Mr. Bagade submitted a 
statement on December 19, 2002 to summarize various 
communications with the examiner. While the exact number of 
conversations between Arthrocare's in-house counsel and the 
examiner and the dates of such conversations are not clear from 
the contents of Mr. Bagade' s statement, it is evident that at 
least one occurred prior to' the first office action because Mr« 
Bagade stated that the examiner contacted him in May 2002. ( See 
D.I. 462, ex. B at 228-230) This interview, nevertheless, was 
consistent with the requirements of MPEP § 2281. That is, the 
examiner contacted Mr. Bagade for purposes of discussing an 
amendment to claim 1 of the ^536 patent, and Mr. Bagade responded 
by not agreeing to the amendment. ( See id.) 

Even though the court cannot identify with certainty the 
time frames for the remaining interviews of record, the court 
concludes that the record does not suggest that Mr. Raffle caused 
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the examiner to ""parrot back, verbatim" the arguments that he 

made with respect to the U98 patent during the earlier 

prosecution of the *592 patent as alleged by Smith & Nephew, 

despite his discussions with the examiner about the *198 patent, 

the ^667 patent, and Judge Orrick's opinion," Under patent 

office rules, a patent examiner is charged with a duty to 

independently conduct a thorough examination. 

On taking up an application for examination or a patent 
in a reexamination proceeding, the examiner shall make 
a thorough study thereof and shall make a thorough 
investigation of the available prior art relating to 
the subject matter of the claimed invention. The 
examination shall be complete with respect both to 
compliance of the application or patent under 
reexamination with the applicable statutes and rules 
and to the patentability of the invention as claimed, 
as well as with respect to matters of form,, unless 
otherwise indicated » 

37 C.R.F, §1*104 (a) (1) (2004). The Federal Circuit ^'presumes 

that the Patent Office complies with its own rules, a presiui^tion 

overcome only upon presentation of contrary evidence,'' Genzyme 

Corp, V. Transkarvotic Therapies, Inc> / 346 3ri 1094^ 1103 (Fed, 

Cir.) (citing Rite Hite Corp, v, Kellev Co., Inc., 819 F.2d 1120, 

1123 (Fed. Cir, 1987)), In line with this duty, the examiner 

placed his initials next tq the ^198 patent on the Form PTO-I449, 

indicating that he considered the patent. The examiner confirmed 



^'Additional communications of record entailed procedural 
concerns, such as the status of the reexamination proceedings, 
filing of information disclosure statements, and an estimate of 
when the PTO would provide the first office action, 
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this review in a November 15, 2002 office action, stating that he 
engaged in ""carefullJ consideration and review of the Roos *198 
patent.'' (PX 7 at 214) Therefore, without evidence of 
indiscretion during the ^536 reexamination proceeding, the court 
finds that Smith & Nephew's allegations regarding inequitable 
conduct based on off-the-record conversations to be without 
merit. Consequently, the court grants Artiirocare's motion for 
entry of judgment of no inequitable conduct as to the ^536 patent 
and denies Smith & Nephew's cross motion to strike Arthrocare's 
motion for entry of judgment of no inequitable conduct as to the 
^536 patent. 

Focusing on the ^882 patent^ the court finds no evidence in 
the record to substantiate Smith Nephew's allegations that Mr* 
Raffle intentionally misled the PTO when he asserted that he 
amended all claims to replace the term "^active electrode.^ with 
^electrode terminal'' or when he presented an antecedent basis 
argument as grounds to amend application claim 23 (i.e., issued 
claim 1) but did not point out other instances of improper 
antecedent basis within the claim set. Mr. Raffle filed a 
supplemental amendment during the prosecution of the ^882 patent 
to change ^active electrode'' to ^'electrode terminal" and 
^electrically conducting liquid" to ^electrically conducting 
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fluid.''^« {Se^ DTX 306 at C2-C12) He missed one correction of 
"'active electrode" in application claim 23 and one instance of 
the same correction in application claim 52. Recognizing these 
mistakes after reviewing the '882 patent on the day it issued, 
Mr. Raffle filed a request for certificate of correction the 
following day. (Sas 1527, DTX 306 at C13-C15) In his request, 
Mr. Raffle explained that he mistakenly forgot to replace the 
term ^active electrode'' with '"electrode terminal'' in one place in 
application claim 23 and that such failure potentially created an 
antecedent basis problem. ( See DTX 306 at C13) Given this 
sequence of events, the court concludes that Mr. Raffle made 
honest mistakes in amending the claims; he did not craft claims 
to read on Ethicon' s products in order to file an infringement 
action against Ethicon* The court, consequently, grants 
Arthrocare's motion for, entry of judgment of no inequitable 
conduct as to the ^882 patent and denies Smith & Nephew's cross 
motion to strike Arthrocare's motion for entry of judgment of no 
inequitable conduct as to the '882 patent. 

Finally^ because the court has not found Arthocare liable 
for inequitable conduct with respect to any of the individual 
patents in suit, the court declines to hold them collectively 
unenforceable based upon an alleged pattern of inequitable 

"Mr. Raffle replaced seventeen of the nineteen occurrences 
of the term "^active electrode,^' including three in application 
claim 23 and two in application claim 52. 
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conduct. Even if the court had found just one patent invalid on 
inequitable conduct grounds, the court is not convinced that 
Smith & Nephew would be able to show an "immediate and necessary 
relation" between the inequitable . conduct associated with that 
one patent and the enforcement of the other two patents. To 
establish the requisite relatedness, Smith & Nephew relies on the 
fact that the three patents in suit share the same inventors, 
concern the same electrosurgical system, have been licensed 
together, and were asserted concurrently in the instant 
litigation. Nevertheless, this court agrees with the Eastern 
District of Pennsylvania's holding that -[ml ere relatedness of 
subject matter' is insufficient to establish this [immediate and . 
necessary! relationship." Id. (citing fon«>«>1 . ^^W>^n^P ^PTP. 
c....» Tnt'l Ltd.. 910 F.2d 804, 810-811 (Fed. Cir. 1990)). In 
cases where courts found infectious unenforceability, there was 
greater connection between the act that triggered the. inequitable 
conduct finding and the other patents in suit than in the case at 
bar. For example, in ro^ol pLnninum Corp. 910 F.2d 804, the 
Federal Circuit held that the intentional fabrication of a 
fictitious best mode in one patent rendered three other patents 
with intertwined prosecution histories, two of which were 
continuations-in-part of the third, unenforceable. The court, 
therefore, grants Rrthrocare's motion for entry of judgment of no 
inequitable conduct and denies Smith t Nephew's cross motion to 
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strike Arthrocare's motion for entry of judgment of no 
inequitable conduct on infectious unenforceability grounds* 
J« Arthrocare's Motion for a Permanent Injunction 
Arthrocare moves for entry of a permanent injunction to 
enjoin Smith & Nephew frcwi directly infringing, contributing to 
the infringement, and inducing the infringement of the ^536, 
^592, or ^882 patents (1) by making, using, offering to sell, 
selling, marketing, advertising, or promoting in the United 
States or inserting into the United States all models of the 
Saphyre, ElectroBlade, and Control RF products until the 
expiration of the patents in suit; and (2) by instructing, 
training, or otherwise actively encouraging others in the United 
States to use all models of the Saphyre, ElectroBlade, and 
Control RF products until the expiration of the patents in suit. 
The framers of the Constitution of the United States recognized 
that a patentee has the right to exclude others from practicing a 
patented invention. As a result of this belief, the framers 
adopted Clause 8 o£ Section 8, Article I which states: "^The 
Congress shall have power • • • to promote the progress of 
science and the useful arts, by securing for limited times to 
authors and inventors the exclusive right to their respective 
writings and discoveries.'' U.S. Const, art. I, § 8. Congress 
used their power to enact 35 U.S.C. S 283. This provision of law 
authorizes a court ^o "^grant injxinctlons in accordance with the 
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principles of equity to prevent the violation of any right 
secured by patent, on such terms as the [cjourt deems 
reasonable." 35 U.S.C. § 283. 

In a patent infringement suit, a district court may grant a 
preliminary injunction pending trial or a permanent injunction 
"after a full determination on the merits." Hi<lh TeCh. Medt. 
Tnsi-r.. Inc- V- N^w lm? rj^ Tnrina.. Inc.. 49 F.Sd 1551, 1554 (Fed. 
Cir. 1995) . Indeed, the Federal Circuit has indicated that once 
a finding of infringement has been made, then an injunction 
should issue absent a sufficient reason for denying it. 
P4nh;>rd5.on V finr.ikt Mot nr Tn.. Ltd., 868 F.2d 1226, 1247 (Fed. 
Cir. 1989) . Courts, therefore, are given wide latitude in 
framing injunctive relief. K??M F?? tuning 3Ygrr me. v. h.-a. 
aonSSSSUf F.2d 1522, 1527 (Fed. Cir. 1985). Nonetheless, 

consistent with the equitable nature of a permanent Injunction, 
the court "must consider all circumstances, including the 
adequacy of the legal remedy, irreparable iiijucy, whether the 
public interest would be served, and the hardship on the parties 
and third parties, p t. ntiPont He Nemours ft Co. V, PbiAttP? 
P^i-rmi.«m Co. . 659 F. Supp. 92, 94 (D. .Del. 1987) . Additionally, 
Rule 65(d) of the Federal Rules of Civil Procedure requires an 
injunction to "set forth the reasons for its issuance, be 
■ specific in its terms, and shall describe in reasonable detail, 
and not by reference to the complaint or other document, the act 
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or acts sought to be restrained; and is binding only upon the 

parties to the action." Fed. R. Civ. P. 65(d). 

In the instant case, the court finds Arthocare will suffer 

irreparable harm without a permanent injunction to prevent Smith 

& Nephew from practicing its patented inventions. As best stated 

by the Federal Circuit in H.H. Robertson Co. v. United Steel 

Deck. Inc. . 820 F.2d 384 (Fed. Cir. 1987): 

In matters involving patent rights^ irreparable harm 
has been presumed when a clear showing has been made of 
patent validity and infringement • . , The nature of 
the patent grant thus weighs against holding that 
monetary damages will always suffice to make the 
patentee whole, for the principal value of a patent is 
its statutory right to exclude. 

Id. at 390. 

Additionally, the public interest in presearving incentives 

to advance science and useful arts favors entry of an injunction 

to bar any further infringement by Smith & Nephew. The court 

recognizes that intellectual property law is premised on the 

desire to give inventors an incentive to invent and to reap the 

benefits of their labor. To this end, the Federal Circuit has 

previously noted that 

to]ne of those benefits is the right to prevent others 
from practicing what they have invented. Otherwise, if 
inventors cannot depend on their patents to exclude 
others, we fear that research and development budgets 
in the science and technology based industries would 
shrink, resulting in the public no longer benefitting 
from the labors of these talented people. 



88 



A 121 



p. T. DuPopt rift Nemours v. Pol a roid Graphics Imaging, Inc. , 706 F. 
Supp. 1135, 1146 (D. Del. 1989) . Under the facts at bar, 
Arthrocare created the market for electrosurgery probes by 
launching its first bipolar radio frequency ablation product for 
arthroscopic surgery in 1995. (Sge PX 450 at 3) Smith & Nephew 
later joined this market. (Ssa PX 593 at 24, 39) 

Finally, the court notes that removing the Saphyre, 
ElectroBlade, and Control RF probes from the stream of commerce 
will not harm or cause hardship to the public since Arthrocare, 
along with several other suppliers like Mitek and Stryker, offer 
alternative viable probes. As well. Smith S Nephew has already 
pulled the Control RF product from the market and only just 
recently launched the ElectroBlade and Saphyre products. The 
fact that Smith S Nephew may suffer a loss in revenue is not of 
concern. Indeed, the Federal Circuit has commented that just 
because an injunction might put an infringer out of business does 
not justify denying it. Sg& Wlnflff^irflnq InK' l t TlK^t Vt flMPf 
Inc. . 782 F.2d 995, 1003 (Fed. Cir. 1986). "One who elects to 
build a business on a product found to infringe cannot be heard 
to complain if an injunction against continuing infringement 
destroys the business so elected." Id- Therefore, concluding 
that all relevant factors weigh in favor of granting a permanent 
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injunction,, the court grants Arthrocare's motion for a permanent 
injunction." 

V. CX^HCLUSION 

For the reasons stated, the court denies Smith & Nephew's 
motion for judgment as a matter of law, motion for a new trial, 
and motion to strike Arthrocare's motion for entry of judgment of 
no inequitable conduct. The court also denies Smith & Nephew's 
motion to modify the protective order. The court grants 
Arthrocare's motion for entry of judgment of no Inequitable 
conduct and motion for entry of a permanent injunction. Ah order 
shall issue. . 



^^he court notes that Smith & Nephew's antitrust 
counterclaims are no longer pending before the court and will not 
be adjudicated in phase two. The court granted Arthrocare's 
motion to dismiss Smith & Nephew's antitrust counterclaims in a 
separately issued memorandum opinion. For this reason, the court 
concludes that it is not premature to issue a permanent 
injunction at this time. 
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civ. No. 01-504-SLR 



IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

ARTHROCARE CORPORATION, 
Plaintiff/ 

V. 

SMITH & NEPHEW, INC., 
- Defendant . 

ORDER 

At Wilmington, this lOP* day of March, 2004, consistent with 
the memorandum opinion issued this same day; 
IT IS ORDERED that: 

1; Smith S Nej*ew?s motion for judgment as a matter of law 
pursuant to Rule 50(b) is denied. (D.I. 458) 

2. Smith & Nephew's motion for a new trial pursuant to 
Rule 59 is denied. (D.I. 455) 

3. Arthrocare/s mot;ion for entry of judgment of no 
inequitable conduct is granted. (D.I. 427) 

4. Smith & Nephew's cross motion to strike Arthrocare's 
motion for entry of judgment of no inequitable conduct is denied. 
(D.I. 437) 

5. Arthrocare's motion for a permanent injunction is 
granted. (D.I. 424) 
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6. Smith & Nephew's motion to modify the protective order 
is denied as moot. (D.I. 432) 



United Stat4?s District Judge 
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IH THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 




ARTHROCARE CORPORATION/ 
Plaintiffr 



V. 



SMITH & NEPHEW, INC., 
Defendant. 



Civ. No. 01-504-SLR 



ORDER 



At Wilmington this 8th day of April, 2004, having 
reviewed defendant's motion to lift stay to permit it to file an 
answering brief in opposition to plaintiff's motion to dismiss 
defendant's antitrust counterclaim, and the papers submitted in 

connection therewith; 

IT IS ORDERED that said motion (D.I. 497) is denied, as 
it is untimely, having been filed well past the time for briefing 
the motion to dismiss and, indeed, after the court decided the 
motion to dismiss. 



United Statefe District 



District Judge 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff^ 

SMITH & NEPHEW, INC., 
Defendant . 



Civ. No. 01-504-SLR 



SMITH & NEPHEW, INC., 

Counterclaim Plaintiff, 

V. 

ARTHROCARE CORPORATION and 
ETHICON, INC.^ 

Counterclaim Defendants. 



REVISED ORDER 



At Wilmington thisjttf^day of April, 2004, consistent 
with the memorandum opinion issued on March 10, 2004; 
IT IS ORDERED that: 

1. Plaintiff's motion to dismiss defendant's antitrust 
counterclaims (D.I. 429) is granted. 

2. Defendant/counterclaim plaintiff's antitrust 
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counterclaims are dismissed as to all counterclaim defendants. 

United State# District Judge 
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IN THE UNITED STATES DISTRICT COURT 



FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 



Plaintiff, 



Civ. No. 01-504-SLR 



SMITH & NEPHEW, INC 



Defendant • 



Jack B» Blumenfeld, Esqulre> Karen Jacobs Louden, Esquire and 
James W. Parrett, Jr., Esquire of Morris, Nichols, Arsht & 
Tunnell, Wilmington, Delaware. Counsel for Plaintiff* Of 
Counsel: Matthew D. Powers, Esquire, Jared Bobrow, Esquire and 
Perry Clark, Esquire of Weil, Gotshal & Manges LLP, Redwood 
Shores, California. 

William J. Marsden, Jr., Esquire and Keith A, Walter, Jr., 
Esquire of Fish & Richardson P.O., Wilmington, Delaware. Counsel 
for Defendant. Of Counsel: Mark J. Hebert, Esquire and Kurtis 
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On July 25, 2001, plaintiff Arthrocare Corporation 
(^^Arthrocare'') filed this action against defendant Smith & 
Nephew, Inc- ("^Smith & Nephew") alleging willful direct, 
contributory, and inducing infringement of certain claims of 0,S. 
Patent Nos. 5,697,536 (the *^^536 patent'') , . 5, 697,882 (the ^'882 
patent'') and 6,224,592 (the "^592 patenf) . (D.I, 1) Smith & 
Nephew answered the complaint on September 13# 2001 denying the 
infringement allegations and asserting five affirmative defenses 
including noninfringement, invalidity, misuse, unenforceability 
based upon inequitable conduct, and unclean hands. (Id.) Smith . 
& Nephew also asserted counterclaims for a declaratory judgment 
that the patents in suit are invalid and not infringed by any act 
of Smith & Nephew and that the ^592 patent is unenforceable due 
to inequitable conduct. (D.I. 10) On September 26, 2001, 
Arthrocare denied Smith & Nephew's counterclaims. (D.I. 20) 
With the court's permission. Smith & Nephew amended its answer on 
November 27, 2002 to add counterclaims for antitrust violations 
under 15 U.S.C. S 1 of the Sherman Act. iD.I. 219) By order 
dated November 27, 2002, the court stayed discovery and trial 
related to the antitrust counterclaims. (D.I. 206) 

From April 30, 2003 through May 9, 2003, the 
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parties tried the issues of infringement and invalidity before a 
jury. The jury found by a preponderance of the evidence that 
Smith & Nephew directly infringed, induced infringement, and 
contributed to the infringement of claims 46, 47, and 56 of the 
^536 patent with its Saphyre, ElectroBlade, and Control RF 
products. {D.I. 405) The jury also found by a preponderance of 
the evidence that Smith & Nephew induced infringement and 
contributed to the infringement of claims 13, 17, and 54 of the 
*882 patent with its Saphyre, Saphyre with Suction, and Control 
RF products. (Id.) In addition, the jury found by a 
preponderance of the evidence that Smith & Nephew induced 
infringement and contributed to the infringement of claims 1, 3, 
4, 11, 21, 23, 26, 27, 32, and 42 of the ^592 patent with its 
Saphyre, ElectroBlade, and Control RF products.^ (Id.) The jury 
further found that Smith 6 Nephew did not prove by clear and 
convincing evidence that the patents in suit are invalid. (Id. ) 

Following this* verdict, the parties filed numerous 
post-trial motions. Smith & Nephew, in particular, challenged 
every issue that the jury decided and also nearly every issue 
that the court decided- The court issued a memorandum opinion 
and order on March 10, 2004 addressing these motions. (See D.I. 



*The jury was not asked to decide whether Smith & Nephew 
contributed to the infringement or induced the infringement of 
claims 21 and 42 of the ^592 patent with its Saphyre or 
ElectroBlade products. 
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483, 484) The court found that the jury based their decisions as 
to infringement and invalidity upon substantial evidence and 
upheld the jury verdict. The court granted Arthrocare's motion 
for a permanent injunction pursuant to the findings of 
infringement.. 

Presently before the court are Smith & Nephew's motion for 

reconsideration of orders, granting Arthrocare's motion for a 

permanent injunction and Smith & Nephew's motion to stay the 

injunction or, alternatively, to grant a transition period. For 

the reasons that .follow, the court denies the motion for 

reconsideration, denies the motion to stay in part as to the stay 

per se, and grants the motion to stay in part to allow for a 

three month transition period. 

XI. Discussion 

A. Smith £ Hephow's Motdon for Reconsideration of Orders 
Granting Arthrocare's Motion for a Permanent 
Injunction^ 

- "As a general rule, motions for reconsideration should be 
granted 'sparingly.'" Stafford v. Noramco of Delaware. Inc., 
2001 WL 65738, ♦! (D. Del. 2001) (quoting Karr v> Castle. 768 F. 



^Because the court dismissed Smith & Nephew's antitrust 
counter claimr the court concluded that it was not premature to 
enter a permanent injunction in favor of Arthrocare.. (D.I. 483 
at 90, n.29) Thus, Smith & Nephew's instant motion is 
inextricably tied to the motion to dismiss. . The court, 
therefore, necessarily must address its decision to dismiss the 
antitrust counterclaims in the context of the instant motion for 
reconsideration • 
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Supp. 1087, 1090 (D, Del. 1991) ) • The purpose of granting a 
motion for reconsideration is to "correct manifest errors of law 
or fact or to present newly discovered evidence." Harsco Corp. 
V. Zlotnickv . 176 F.3d 669, 677 {3d Cir. 1999) (citing Keene Corp, 
V. International Fid. Ins> Co. . 561 F: Supp. 656, 665 (M.D. 111. 
1983)). Parties, therefore, should remain mindful that a motion 
for reconsideration is not merely an opportunity to "accomplish 
repetition of arguments that were or should have been presented 
to the court previously." Karr v. Castle . 768 F. Supp. 1087, 
1093 (D. Del. 1991) (citing Brambles U.S.A.. Inc. v. Blocker , 735 
F. Supp. 1239, 1240-41 (D.' Del. 1990)). A court should 
reconsider a prior decision if it overloo]ced facts or precedent 
that rea:sonably would have altered the result. I^. (citing 
Weissraan v. Fruchtman . 124 F.R.D. 559, 560 (S.D.N.Y. 1989)). 

Smith & Nephew complains that the court, in granting 
Arthrocare's motion to dismiss its antitinist 
counterclaim, relied on two mistaken assi2n¥>tions: (1) that 
Arthrocare's motion to dismiss was unopposed; and (2) that the 
viability of Smith « Nephew's antitrust counterclaim depends on a 
showing that the antitrust action was objectively baseless *^shara'' 
litigation. Smith & Nephew argues that it did not respond to the 
motion to dismiss because the court specifically stayed the 
antitrust counterclaim pending resolution of the patent issues 
during a teleconference with the parties on' June 9, 2003. 
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As a result. Smith & Nephew asserts that its intent to oppose the 
motion to dismiss coupled with the court's orders staying the 
issue presents sufficient grounds for reconsideration. 

The court disagrees. As noted above, on November 27, 2002, 
the court issued a memorandum order staying discovery and trial 
of Smith & Nephew's antitrust counterclaim^ (D.I* 206) The 
court reviewed this order in deciding the motion to dismiss and 
concluded that said stay did not impact the motion to dismiss for 
failure to state a claim pursuant to Fed.. Civ. P. •12(b)(6). , 
Arthrocare filed this motion in lieu of an answer to Smith & 
Nephew's antitrust counterclaims. As such, the court simply 
addressed the sufficiency of Smith & Nephew's counterclaim; it 
did not resolve disputed facts or decide the merits of Smith & 
Nephew's antitrust case. Therefore, the court acted consistent 
with its prior rulings.^ 

Mpre importantly, the court decided said motion based upon 
the correct law. The court noted in its memorandum opinion that 
^[tjhe Supreme Court has held that tJ^^iri-^P^nninaton immunity does 
not apply to petitions that are a *mere sham to cover what is 

^Sraith & Nephew's reliance on one statement from a June 2003 
teleconference is misplaced. The court notes in this regard that 
the instant docket consists of hundreds of entries, including a 
dozen transcripts from telephone conferences. The court has had 
to resolve fifty-one substantive motions in this case, which is 
only one of sixty-six patent cases on the court's docket. If 
Smith & Nephew believed that Arthrocare' s motion was premature 
and inconsistent with the court's prior rulings, it should have 
indicated so in a timely manner. 
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actually nothing more than an attempt to interfere directly with 

the business relationships of a competitor,"^ (D.I. 481 at 6-7) 

The court applied this holding and concluded that ''the objective 

threshold for *sham' litigation is not satisfied and that the 

Noerr-Penninoton doctrine shields Arthrocare from liability for 

Smith & Nephew's antitrust counterclaims." (Id. at 8) The court 

is not persuaded that any argument from Smith & Nephew about the 

basis for its antitrust allegations will change the court/ s 

decision. Accordingly, because the court is convinced that it 

properly decided the motion to dismiss, the court denies Smith & 

Nephew's motion for reconsideration of orders granting 

Axthrocare's motion for a permanent in j unction • 

B. Smith & Nephew's Motion to Stay the Permanent: 

Injimction Or, Alternatively, to Gran^ a Transition 
Period 

Smith & Nephew seeks a stay of the permanent injunction 
pending appeal to avoid injustice or, in the alternative, a six 
to twelve month transition period to allow- the medical community 
to switch to alternative products. A court may stay an 
injunction pending appeal pursuant to Federal Rule of .Civil 
Procedure 62(c). In exercising its discretion to issue such a 
stay, the Federal Circuit has indicated that a court must 
consider four factors: ''(I) whether the stay applicant has made a 
strong showing that he is likely to succeed on the merits; (2) 
whether the applicaint will be irreparably injured absent a stay; 
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(3> whether issuance of the stay will substantially injure the 
other parties interested in the proceeding; and (4) where the 
public interest lies." standard Havens Prods, v. Gencor Indus.. 



Federal Circuit also has opined that each factor need not be 
given equal weight. Id- at 513. Instead, a court should use a 
flexible balancing approach. 

Applying these considerations to Smith & Nephew's assertion 
that it is entitled to a stay pending appeal, the court finds . 
that Smith & Nephew has not established any of gtgn<;^aff<;l Having 
factors sufficient to warrant a stay. First, there is no 
convincing evidence that Smith & Nephew's appeal carries a strong 
likelihood of success on the merits. Smith & Jlephew argues that 
the ultimate validity of the. asserted patents is. in substantial 
doubt given that the United States Patent 4 Trademark Office 
(~PTO') has granted its requests for reexamination of each Of the 
asserted patents, finding ^substantial new questions of 
patentability." A reexamination proceeding, however, is 
different from litigation. Indeed, the Federal Circuit has 
recognized that '^litigation and reexamination are distinct 
proceedings, with distinct parties, purposes, procedures, and 
outcomes.-* ri)^— Tn^. v. onigg. 849 P.2d 1422, 1427 (Fed. 

♦The Federai Circuit explained the distinctions between the 



897 F.2d 511, 512 (Fed. Cir. 1990) (citations omitted). The 



proceedings succinct 1; 
Before the courts, a 
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Cir, 1988) (citing In re Ctter . 756 F.2d 852, 857 (Fed, Cir. 
1985)). To this end^ 'Mtjhe two forums take different approaches 
in determining invalidity and on the same evidence could quite 
correctly come to different conclusions. . • • And, if the 
district court determines a patent is not invalid, the PTO should 
continue its reexamination because, of course, the two forums 
have different* standards of proof for determining validity," i^. 
at 1428-29* In light of these differences, the court is not 
persuaded that the ongoing reexamination proceeding triggers a 
stay of the injunction, A jury ha.s decided the validity of the 
patents in suit after careful deliberation following a nine day 
jury trial. This court reviewed the jury's verdict pursuant to 
post -trial motions and found that the jury based its decision on 
substantial evidence. Thus, the court has no reason to believe 



party asserting invalidity must prove the facts to 
establish invalidity of each claim by clear and 
convincing evidence.. . . In a reexamination 
proceeding, on the other hand, there is no presun^tion 
of validity and the "focus" of the reexamination . 
returns essentially to that present in an initial 
examination, ... at which a prepondercince of the 
evidence must show nonpatentability before the PTO may 
reject the claims of a patent application.. . • the 
intent underlying reexamination is to * start over* in 
the PTO with respect to the limited examination areas 
involved, and to re-examine the claims, and to examine 
new or amended claims, as they would have been 
considered if they had been originally examined in 
light of all. of the prior art of record in the 
reexamination proceeding. 
Id . (citations and quotations omitted) . 
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that Smith & Nephew will be successful on its appeal such that 
the court presently should issue a stay. 

Smith & Nephew also asserts that there are substantial claim 
construction issues on appeal that will require further action by 
the court.* Smith & Nephew reminds the court that "the Federal 
Circuit conducts a de novo review of claim construction, and 
quite frequently reverses or at least modifies the construction 
applied by the (djistrict Icjourt." (D.I. 487 at 11) 
Nevertheless, as counsel for Smith & Nephew is aware, the court, 
previously has held that the -possibility of appellate de novo 
review of its claim construction does not constitute an 
extraordinary circum9tance to merit a stay." Kat^n CorPt Yt 
p:..i.or-H.nnifin Corp. , 292 F. Supp, 2d 555, 582 (D. Del. 2003); 
see Tri strata Ta^h.. Inc. TC.W Pharms., Inc>> 2004 «L 856595, 

*2 (D. Del. 2004). 

Smith 6 Nephew further contends tliat it will appeal the fact 
that the jury was allowed to decide the validity of the 
Certificate of Correction for the *882 patent. Smith £ Nephew * 
maintains that such procedure was contrary to the steps outlined" 

in Sunftrlor P4r-^pl;.c^ v- M^-i^st:ic Prods.. 270 F.3d 1358 (Fed. 

Cir. 2001). Smith S Nephew, therefore, avers that it has a 



»Smith & Nephew particularly challenges the court s claim 
construction of the -not in contact" limitation in the 592 
patent and the -connector' limitation of the ^536 patent. 
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reasonable likelihood of succeeding on this claim* ^ This 
assertion is little more than conclusory attorney argument. 
Moreover, the court agreed with the jury verdict that the 
certificate of correction is valid. Therefore, even if it was 
improper to submit this decision to the jury, the court 
ultimately decided the very issue at the heart of Smith & 
Nephew's complaint. Accordingly, the court concludes that the 
first factor weighs against the issuance of a stay. 

Second, Smith & Nephew argues that it will be 
Irreparably harmed if a stay is not granted because it will be 
unable to recover a position in the market. In this regard. 
Smith & Nephew claims that its ElectroBl-ade and Saphyr^ probes 
are the result of twenty-seven years and millions of dollars in 
research and development efforts. This argument is a warmed-over 
version of Smith & Nephew's prior contentions made in opposition 
to- Arthrocare' s motion for a permanent injunctipn. 'As the 
patentee, Arthrocare presun^tively has suffered irreparable harm 
throughout the duration of Smith & Nephew's infringing 
activities. Smith Nephew cannot now attempt to turn the table * 
and argue that it will suffer harm for continuing to engage in 
infringement « Such contention offends the very rights associated 
with obtaining a patent. Additionally, the only harm that Smith 

^Absent a finding of validity of the Certificate of 
Correction, Smith & Nephew would not be liable for infringement 
of the *882 patent. 

11 



A 139 




& Nephew will suffer with any certainty is the loss of profits 
from the sale of its" ElectroBlade and Saphyre probes.'' Smith & 
Nephew has failed to show that any of its employees will lose 
their jobs, despite alleging that its employees derive their 
livelihood from the manufacture and sale of the infringing 
products ♦ As the court originally stated in deciding the 
parties' post-trial motions, ^^one who elects to build a business 
on a product found to infringe cannot be heard to complain if an 
injunction against continuing infringement destroys the business 
so elected.'' windsurfing Tnt^l, Inc. v. AMP. Inc>, 782 F,2d 995, 
1003 (Fed. Cir. 1986); see also E,I. DuPo nt De Nemours & Co.. v, 
Phillips Petroleum Co. , 659 Supp. 92, 94-95 (D. Del. 1987) 
(s.tating "^the loss of customers or business built upon the sale 
and use of infringing products does not amount, in the context of 
a patent infringement suit, to irreparable harm from which (the 
defendant) should be shielded) . The court, conse<juently, 
concludes that the second factor weighs against the issuance of a 
stay. 

Third, Smith fi Nephew claims that Arthrocare's pattern of 
licensing demonstrates that monetary damages will adequately 
compensate Arthrocare for its continued infringement during the 

^Smith i Nephew reported revenue of almost two billion in 
2003. (D.I. 487 at 16 n.5) From the infringing products alone. 
Smith ^ Nephew generated six million in sales before trial and 
approximately 7.5 million since the jury verdict. (Ssa D.I. 418 
at 869; D.I. 491 at 18) 
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appeals process. This argument is unpersuasive. Staying the 
injunction during the appeals process would essentially allow 
Smith & Nephew to continue to infringe, thereby further usurping 
the exclusivity that Arthrocare is entitled to enjoy as a result 
of its patents- Such exclusivity underlies the patent system in 
the United States. Moreover, Arthrocare' s patent rights are not 
compromised simply because it opted to license its patents to 
select competitors. **Once the" patentee' s patents have been held 
to be valid and infringed/ he should be entitled to the full 
enjoyment and protection of his patent rights." Smith Int'lv 
Inc. V. Hughes Tool Co. . 718 F. 2d 1573, 1581 (Fed. Cir. 1983). 

Furthermore, if Smith & Nephew continues to sell its 
infringing products, Arthrocare likely will lose market share, 
profits, and goodwill. Smith St Nephew, in fact, .has in^lemented 
a specific program within its sales force to convert Arthrocare' s 
customers to using Smith & Nephew products. ( See D.I. 491, ex. 
A) The Federal Circuit has observed that ^because the principal 
value of a patent is its statutory right to exclude, the nature 
of the patent grant weighs against holding that monetary damages 
will always suffice to make the patentee whole." Hvbritech. Inc. 
V, Abbott Labs. . 849 F.2d 1446, 1456-57 (Fed. Cir. 1988). As 
well, ^tilf monetary relief were the sole relief afforded by the 
patent statute then injunctions would be unnecessary and 
infringers could become con^ulsory licensees for as long as the 
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litigation lasts." Atlas Powder Co, v. rreco Chems,. 773 F.2ci 
1230, 1233" (Fed- Cir. 1985). In light of the foregoing, the 
court concludes that the third factor weighs against the issuance 
of a stay- 
Finally, Smith & Nephew charges that an injunction 
would adversely affect surgeons and their patients. Smith & 
Nephew specifically claims that denying a stay will deprive 
surgeons in the United States of their choice of surgical 
instruments, especially given that the infringing products offer 
unique features and medical advantages not available in other 
products-* Nonetheless, the court does not find a stay warranted 
simply because the litigation at bar involves medical devices as 
opposed to some other technology that does not relate to issues 
of human heath.* While the court appreciates that select 
surgeons like Dr. Roy A. Majors and Dr. Gary S. Fanton, both of 



* "The ElectroBlade combines a mechanical shaver with an RF 
coagulation device, thereby allowing surgeons to resect soft 
tissue, coagulate bleeders, and continue resecting with a single 
instrument. The Saphyre utilizes a CoolBack feature, which 
prevents contact between the return electrode and non-target 
tissue. 

*The court notes that Smith & Nephew attempts to mislead it 
into believing such to be the case in the District of Delaware by 
its characterization of c.R. Bard. Tnc. v, Medtronic. Inc, ^ 1999 
WL 458305 (D. Del. 1999). Smith & Nephew suggests that the court 
stayed an injunction pending appeal because the technology 
involved arterial filters. (S^ D.I. 487 at 17) In truth, the 
court stayed the injunction because the jury's -verdict rested 'on 
a close question of law concerning the doctrine of equivalents. 
Id. at 15. 
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whom submitted declarations on behalf of Smith & Nephew, rely on 
the unique features offered by the ElectroBlade and Saphyre 
products, the court finds that reasonable alternative probes 
exist in the market. As mentioned previously in the court's 
post-trial memorandum opinion, ArthroCare, Mitek, and Stryker 
offer probes for use in arthroscopic surgery. The court has no 
reason to believe that these probes will pose medical risks to 
patients^ Surgeons in the United States, therefore, may utilize 
them in place of the ElectroBlade and Saphyre probes, albeit 
after instruction and training. Consequently, the court finds 
that the fourth factor weighs against the issuance of a stay. 

In suia, sinCe all four of the Stanford Havens factors weigh 
against the issuance of a stay, the court concludes that a stay 
pending appeal is not justified. Accordingly, the court denies 
Smith & Nephew's motion to. stay the injunction. 

With regard to a transition period, the court 
disagrees with Smith 6 Nephew that the medical community may need, 
six to twelve months to effect an efficient and orderly 
transition. The jury returned- its verdict of infringetnent on May 
12, 2003. Smith & Nephew, nevertheless, continued to sell and 
presently still sells the ElectroBlade and Saphyre probes 

"Smith & Nephew stated that in the past year surgeons 
treated 50,000 patients at 900 hospitals and surgery centers and 
200 sales representative spent approximately $1,100,000 training 
surgeons and hospital staff to uses its probes. ( See D.I. 487 at 
17) 
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Smith & Nephew could have utilized the time between the jury 
verdict and present to implement the transition it now requests. 
What is more, a lengthy transition of six to twelve months will 
cause further irreparable harm to Arthrocare. Notwithstanding 
this, the court finds that a short transition period of three 
months is appropriate to allow Smith & Nephew time to alert 
surgeons not to' utilize its probes. This period will also permit 
the surgeons who rely on Smith & Nephew products to receive 
instruction and switch to alternative probes. During this time. 
Smith & Nephew shall not sell any additional infringing probes 
from its inventory. If Arthrocare becomes aware of such sales by 
Smith & Nephewr, then Arthrocare may immediately notify the court, 
rzx. asNcwszoM 

The court denies Smith & Nephew's motion for reconsideration 
of orders granting Arthrocare' s motion for a permanent 
injunction. The court also denies smith & Nephew's motion to 
stay in part as to the stay per se and grants said motion in part 
to allow for a three month transition period. An order shall . 
issue. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 
ARTHROCARE CORPORATION, 
Plaintiff, 



Civ. No. 01-5Ci4-SLR 



V. . 

SMITH & NEPHEW, INC.^ 
Defendant. 



O R D B R 

At Wilmington this-^^ay of Aprils 2004^ consistent with the 
memorandum opinion issued this same date; 
IT IS ORDERED that: 

1. Smith & Nephew's motion for reconsideration of orders 
granting* Arthrocare's motion for. a permanent injunction (D.I. 
433) is denied. 

2. Sinith & Nephew's motion to stay or alternatively, to 
grant a transition period (D.I« 486) is denied in part as to the 
stay and granted in part to allow for a. three month transition 
period* 



United Stat|s District 



Judge 



A 145 



IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintiff r 

V. 

SMITH & NEPHEW, IMC, 
Defendant. 



Civ. No. 01-504-SLR 



REVISED OBDER* 

At Wibttington this<38>^ay of April, 2004, consistent with the 
memorandum opinion issued this same date; 
IT IS ORDERED that: 

1. Smith 6 Nephew's motion for reconsideration of orders 
granting Arthrocare's motion for a permanent injunictioh .(D.I. 

488*) is denied.- 

2. aaith & Nephew's motion to stay or alternatively, to 
grant a transition period (D.I. 486) is denied in part as to the 
stay and granted in part to allow for a three month transition 



period. 



United 



:ed States A)istrict Ju 



Judge 
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IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF DELAWARE 

ARTHROCARE CORPORATION, ) 

) 

Plaintiff, ) 

) 

V. ) Civ, No. 01-504-SLR 

) 

SMITH & NEPHEW, INC., ) 

) 

Defendant . ) 

ORDER 

At Wilmington this ^tt^day of June, 2004, having conferred - 
with counsel and having reviewed the papers submitted by the 
parties;^ 

IT IS ORDERED that, with respect to the U.S. Patent No. 
5,697,536 (^^the ^536 patent'') : 

1. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from: 
(a) directly infringing. claims 46, 47, and 56 of the ^536 patent 
until the expiration of the ^536 patent by making, using, 
offering to sell, or selling in the United States, or importing 
into the United States, the Saphyre,^ ElectroBlade, or Control RF 



'Afthrocare' s motion for entry of a permanent injunction 
(D.I. 485) is granted, and Smith & Nephew's motion to delay eiitry 
of injunction pendingr consideration of motion to stay injunction 
in Federal Circuit (D.I. 511) is denied as moot. 

^When the court refers to the Saphyre products listed on 
Elxhibit A herein, the court intends to include both the suction 
and non-suction models, unless otherwise specified. 
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products listed on Exhibit A attached hereto; (b) inducing the 
infringement of claims 46, 47, and 48 of the '536 patent until 
the expiration of the '536 patent by inducing any person or 
entity to make, use, offer to sell, or sell in the United States, 
or import into the United States, the Saphyre, ElectroBlade, or 
Control RF products listed on Exhibit A ; and (c) contributing to 
the infringement of claims 46, 47, and 48 of the '536 patent 
until the expiration of the '5.36 patent by offering to sell or 
selling in the United States, or importing into the United 
States, the Saphyre, ElectroBlade, or Control RF products listed 
on Exhibit A. 

IT IS FURTHER ORDERED that, with respect to United States 
Patent No. 5,697,882 ("the '882 patent"): 

1. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
inducing the infringement of claims 13 and 17 of the '882 patent 
until the expiration of the '882 patent by inducing any person or 
entity to make, use, offer to sell, or sell in the United States, 
or iapoxt into the United States, the non-suction models of the 
Saphyre products listed on Exhibit A. 

2. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
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inducing the infringement of claim 54 of the ^882 patent until 
the expiration of the ^882 patent by inducing any person or 
entity to make^ use, offer to sell^ or sell in the United States^ 
or import into the United States, the suction models of Saphyre 
products listed on Exhibit A* 

3. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with- any of them, are enjoined from 
inducing the infringement of claims 17 and 54 of the ^882 patent 
until the expiration of the *882 patent by inducing any person or 
entity to make, use, offer to sell, or sell in the United States, 
or import into the United States, the Control RF products listed 
on Exhibit A. 

4. Defendant Smith & Nephew, its officers, agents, 
servants, .employees, and attorneys, and those personis in active 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 13 and 17 of the ^882 
patent until the expiration of the ^882 patent by offering to 
sell or selling in the United States, or importing into the 
United States, the non-suction models of the Saphyre products 
listed on Exhibit A, 

5. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
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contributing to the infringement of claim 54 of the '882 patent 
until the expiration of the '882 patent by offering to sell or 
selling in the United States, or importing into the United 
States, the suction models of the Saphyre products listed on 
Exhibit A. 

6. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 17 and 54 of the '882 
patent until the expiration of the ^882 patent by offering to 
sell or selling in the United States, or importing into the 
United States, the Control RF products listed on Exhibit A.. 

IT IS FURTHER ORDERED that, with respect to United States 
Patent No. 6,224,592 (*the ^592 patent"): 

1. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
inducing the infringement of claims 1, 3, 4, 11, 23, 26, 27, and 
32 of the ^592 patent until the expiration of the ^592 patent by 
inducing any person or entity to make, use, offer to sell, or 
sell in the United States, or import into the United States, the 
Saphyre, ElectroBlade, or Control RF products listed on Exhibit 
A. 

2. Defendant Smith & Nephew, its officers, agents. 
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servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
inducing the infringement of claims 21 and 42 of United States 
the '592 patent until the expiration of the '592 patent by 
inducing any person or entity to make, use, offer to sell, or 
sell in the United States, or import into the United States, the 
Control RF products listed on Exhibit A, 

3. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 1, 3, 4, 11, 23, 26, 
27, and 32 of the ^592 patent until the expiration of the '592 
patent by offering to sell or selling in the United States, or 
importing into the United States, the Saphyre, ElectroBlade, or 
Control RF products listed on Exhibit A. 

4. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participa;tion with any of them, are enjoined from 
contributing to the infringement of claims 21 and 42 of the '592 
patent until the expiration of the '592 patent by offering to 
sell or selling in the United States, or in^orting into the 
United States, the Control RF products listed on Exhibit A. 

IT IS FURTHER ORDERED that: 

1. Defendant Smith & Nephew retrieve from all persons and 
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entities, including sales representatives, distributors, 
executives, doctors, and hospitals, all Saphyre, ElectroBlade, 
and Control RF products listed in Exhibit A for which title has 
not passed from Smith & Nephew, Inc.. 

2. Defendant Smith & Nephew provide a copy of this order 
to each of its sales representatives, distribution executives, 
and other distributors for the Saphyre, ElectroBlade, and Control 
RF products listed in Exhibit A, whether or not such persons are 
employees of Smith & Nephew, Inc^. 

3. Defendant Smith & Nephew shall have a transition 
period from the date of this order until July 27, 2004^ to' allow 
time for defendant Smith & Nephew to alert surgeons not to 
utilize the Saphyre, ElectroBlade, and Control RF probes listed 
on Exhibit A and for surgeons to receive instruction on 
alternative, non-infringing products- 

4- Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined 
committing any of the acts enumerated herein during this 
transition period. 



^The court granted Smith & Nephew a three month transition 
period commencing on April 27, 2004. (See D.I. 508) This 
transition period concludes on July 27, 2004. 
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Exhibit A 
The Infrintyinq Produeta 

I. Saphyre Products 

Saphyre 90-degree, 3 nun Bipolar Ablation Probe, Integrated Cable 
REF 925001 / 7209686 

Saphyre 90-degree, 3 nun Suction Bipolar Ablation Probe, 
Integrated Cable, REF 925011 / 7209683 

Saphyre 60-degree, 3 mm Bipolar Ablation Probe, Integrated Cable 
REF 925003 / 7209685 

Saphyre 60-degree, 3 mm Suction Bipolar Ablation Probe, 
Integrated Cable, REF 925013 / 7209682 

Saphyre 90-degree HP Ablator, REF 7209684 

Saphyre 90-degree HP Ablator with suction, jREF 7209681 

Pro-Saphyre 60-degree. Small Joint with Suction, Oratec No. 925016 

Pro-Saphyre 60-degree Small Joint, Oratec No. 925026 

Saphyre II 90-degree HP with Suction, REF 7210112 

Saphyre II 90-degree with Suction, REF 7210111 

Saphyre II 60-degree with Suction, REF 7210113 

Saphyre II 40-degree curved with Suction, REF 7210185 

IZ. ElectroBlade Prodncts 

Dyonics Series 9000 ElectroBlade Resector 4.5 mm Full Radius 
Blade, REF 7205961 

Dyonics Series 9000 ElectroBlade Resector 4.5 mm Elite, REF 
7209700 
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Dyonics Series 9000 ElectroBlade Resector 5.5 tnm Full Radius 
Vulcan Plug-in, REF 7205962 

Dyonics Series 9000 ElectroBlade Resector 5.5 mm Elite Vulcan 
Plug-in, REF 7209982 

Dyonics Series 9000 ElectroBlade Resector 4.5 mm Full Radius 
Blade Vulcan Plug-in, REF 7209855 

Dyonics Series 9000 ElectroBlade Resector 4.5 mm Elite Vulcan 
Plug-in, REF 7209983 

III. Control RP Products 

Dyonics Series 7000 RF Arthroscopic Probe, Type RS, REF 7205956 
Dyonics Series 7000 RF Arthroscopic Probe, Type RSX, REF 7205957 
Dyonics Series 7000 RF Arthroscopic Probe, Type RE, REF 7209034 
Dyonics Series 7000 RF Arthroscopic Probe, Type REX, REF 7209035 
Dyonics Series 7000 RF Arthroscopic Probe, Type AP, REF 7209036 
Dyonics Series 7000 RF Arthroscopic Probe, Type APX, REF 7209037 
Dyonics Series 7000 RF Arthroscopic Probe, Type MR, REF 7209038 
Dyonics Series 7000 RF" Arthroscopic Probe, Type MRX, REF 7209039 
Dyonics Control RF Generator Adaptor, REF 7207908 
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Civ. No. 01-504-SLR 



IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 
ARTHROCARE CORPORATION, 
Plaintiff, 

V. 

SMITH & NEPHEW, INC., 
Defendant. 

AMENDED ORDER 

At Wilmington thisc^fway of June, 2004, having conferred" 
with counsel and having reviewed the papers submitted by the 
parties;^ 

Upon entry, this Amended Order shall replace and supercede 
the Order entered by this Court on June 9, 2004 (D^I. 522): 

IT IS ORDERED that, with respect to the U.S. Patent No. 
5,697,536 (^^the ^536 patent): 

1. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from: 
(a) directly infringing claims 46, 47, and 56 of the ^536 patent 
until the expiration of the ^536 patent by making, using, 
offering to sell, or selling in the United States, or importing 



'Arthrocare' s motion for entry of a permanent injunction 
(D.I. 485) is granted, and Smith & Nephew's motion to delay entry 
of injunction pending consideration of motion to stay injunction 
in Federal Circuit (D.I. 511) is denied as moot. 
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into the Onited States, the Saphyre,* ElectroBlade, or Control RF 
products listed on Exhibit A attached hereto; (b) inducing the 
infringement of claims 46, 47, and 56 of the '536 patent until 
the expiration of the ^536 patent by inducing any person or 
entity to make, use, offer to sell, or sell in the Onited States, 
or import into the Onited States, the Saphyre, ElectroBlade, or 
Control RF products listed on Exhibit A ; and (c) contributing to 
the infringement of claims 46, 47, and 56 of the '536 patent 
until the expiration of the '536 patent by offering to sell or 
selling in the Onited States, or importing into the United 
States, the Saphyre, ElectroBlade, or Control RF products listed 
on Exhibit A. 

IT IS FURTHER ORDERED that, with respect to Onited States 
Patent No. 5,697,882 (*the *882 patent"): 

1. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
inducing the infringement of claimis 13 and 17 of the ^882 patent 
until the expiration of the '882 patent by inducing any person or 
entity to make, use, offer to sell, or sell in the United States, 
or import into the Onited States, the non-suction models of the 
Saphyre products ; listed on Exhibit A. 



^hen the court refers to the Saphyre products listed on 
Exhibit A herein, the court intends to include both the suction 
and non-suction models, unless otherwise specified. 
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2. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
inducing the infringement of claims 13, 17, and 54 (to the extent 
it depends from claim 1)* of the '882 patent until the expiration 
of the '882 patent by inducing any person or entity to make, use, 
offer to sell, or sell in the United States, or import into the 
United States, the suction models of Saphyre products listed on 
Exhibit A. 

3* Defendant Smith & Nephew, its officers, agents, 
servants, en^loyees, .and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
inducing the infringement of claims 17 and 54 (to the extent it 
depends from claim 1) of the '882 patent until the expiration of 
the '882 patent by inducing any person or entity to make, use, 
offer to sell, or sell in the United States, or import into the 
United States, the Control RF products listed on Exhibit A, 

4. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and- attorneys, and those persons* in active* 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 13 and 17 of the '882 
patent until the expiration of the '882 patent by offering to 
sell or selling in the United States, or importing into the 
United States, the non-suction models of the Saphyre products 
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listed on Exhibit A. 

5. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 13, 17, and 54 (to the 
extent it depends from claim 1) of the "882 patent until the 
expiration of the "882 patent by offering to sell or selling in 
the United States, or importing into the United States, the 
suction models of the Saphyre products listed on Exhibit A. 

6. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 17 and 54 (to the 
extent it depends from claim 1) of the "882 patent until the 
expiration of the "882 patent by offering to sell or selling in 
the United States, or inserting into the United States, the 
Control RF products listed on Exhibit A. 

IT IS FURTHER ORDERED that, with respect to United States 
Patent No, 6>224,592 ('"the "592 patent") : 

1. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
inducing the infringement of claims 1, 3, 4, 11, 23, 26, 27, and 
32 of the "592 patent until the expiration of the "592 patent by 
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inducing any person or entity to make, use, offer to sell, or 
sell in the United States, or import into the United States, the 
Saphyre, ElectroBlade, or Control RF products listed on Exhibit 
A. 

2. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from , 
inducing the infringement of claims 21 and 42 of the '592 patent 
until the expiration of the *592 patent by inducing any person or 
entity to make, use, offer to sell, or sell in the United States, 
or import into the United States, the Control RF products listed 
on Exhibit A. 

3* Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 1, 3, 4, 11, 23, 26, 
27, and 32 of the ^592 patent until the expiration of the ^592 
patent by offering to sell or selling in the United States, or 
importing into the United States, the Saphyre, ElectroBlade, or 
Control RF products listed on Exhibit A. 

4* Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 
concert or participation with any of them, are enjoined from 
contributing to the infringement of claims 21 and 42 of the ^592 
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patent until the expiration of the ^592 patent by offering to 
sell or selling in the United States, or importing into the 
United States, the Control RF products listed on Exhibit A. 
IT IS FURTHER ORDERED that: 

1. Defendant Smith & Nephew retrieve from all persons and 
entities, including sales representatives, distributors, 
executives, doctors, and hospitals, all Saphyre, Elect roBlade, 
and Control RF products listed, in Exhibit A for which title has 
not passed from Smith & Nephew, Inc. 

2. Defendant Smith & Nephew provide a copy of this order 
to each of its sales representatives, distribution executives, 
and other distributors for the Saphyre, ElectroBlade, and Control 
RF products listed in Exhibit A, whether or not such persons are 
en^loyees of Smith s Nephew, Inc. 

3. Defendant Smith & Nephew shall have a transition 
period from the date of this order until July 27, 2004' to allow 
time for defendant Smith & Nephew to alert surgeons not to 
utilize the Saphyre, ElectroBlade, and Control RF probes listed 
on Exhibit A and for surgeons to receive instruction on 
alternative, non-infringing products. 

4. Defendant Smith & Nephew, its officers, agents, 
servants, employees, and attorneys, and those persons in active 



'The court granted Smith & Nephew a three roonth transition 
period commencing on April 27, 2004. D.I. 508) Thxs 

transition period concludes on July 27, 2004. 
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concert or participation with any of them, are enjoined from 
committing any of the acts enumerated herein during this 
transition period. . 







United Stat^ 


^ District Judge 
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texhibit A 
The Infringing P roducts 

I. Saphyre Products 

Saphyre 90-degree, 3 mm Bipolar Ablation Probe, Integrated Cable, 
REF 925001 / 7209686 

Saphyre 90-degree, 3 mm Suction Bipolar Ablation Probe, 
Integrated Cable, REF 925011 / 7209683 

Saphyre 60-degree, 3 mm Bipolar Ablation Probe, Integrated Cable, 
REF 925003 / 7209685 

Saphyre 60-degree, 3 mm Suction Bipolar Ablation Probe, 
Integrated Cable, REF 925013 / 7209682 

Saphyre 90-degree HP Ablator,' REF 7209684 

Saphyre 90-degree HP Ablator with, suction, REF 7209681 

Pro-Saphyre 60-degree Small Joint with Suction, Oratec No. 925016 

Pro-Saphyre 60-degree Small Joint, Oratec No. 925026 

Saphyre II 90-degree HP with Suction, REF 7210112 

Saphyre II 90-degree with Suction, REF 7210111 

Saphyre II 60-degree with Suction, REF 7210113 

Saphyre II 40-degree curved with Suction, REF 7210185 

II. ElectroBlado Products 

Dyonics Series 9000 ElectroBlade Resector 4.5 mm Full Radius 
Blade, REF 7205961. 

Dyonics Series 9000 ElectroBlade Resector 4.5. mm Elite, REF 
7209700 
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Dyonics Series 9000 Elect roBlade Resector 5.5 mm Full Radius 
Vulcan Plug-in, REF 7205962 

Dyonics Series 9000 ElectroBlade Resector 5.5 mm Elite Vulcan 
Plug-in, REF 7209982 

Dyonics Series 9000 ElectroBlade Resector 4.5 mm Full Radius 
Blade Vulcan Plug-in, REF 7209855 

Dyonics Series 9000 ElectroBlade Resector 4-5 mm Elite Vulcan 
Plug-in, REF 7209983 

III. Control RF Products 

Dyonics Series 7000 RF Arthroscopic Probe, Type RS, REF 7205956 
Dyonics Series 7000 RF Arthroscopic Probe, Type RSX, REF 7205957 
Dyonics Series 7000 RF Arthroscopic Probe, Type RE, REF 7209034 
Dyonics Series 7000 RF Arthroscopic Probe, Type REX, REF 7209035 
Dyonics Series 7000 RF Arthroscopic Probe, Type AP, REF 7209036 
Dyonics Series 7000 RF Arthroscopic Probe, Type APX, REF 7209037 
Dyonics Series 7000 RF Arthroscopic Probe, Type MR, REF 7209038 
Dyonics Series 7000 RF Arthroscopic Probe, Type MRX, REF 7209039 
Dyonics Control RF Generator Adaptor, ElEF 7207908 
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Proceeding Text 

COMPIAINT filed; Mag consent noUce to pItt. FILING FEE $ 150.00 

RECBPT # 130905 (ic) [Enby date 07C6«)11 

DEMAND for jury Irial by ArthroCare Corp. (re) {Entry date 07/28fl)11 

SUMMONS{ES) issued for Smith & Nephew Inc. (rc) [Entry date 07/26/011 

Report to Comrrtsrfoner of Patents and Tradeinarks.B« original Re: 

5.697^36: 5,697.882, 6,224.592 B1 (rc) IBntry date 07/26A)11 

RETURN OF SERVICE executed as to Smith & Nephew Inc. 7/2Srai Answer 

due on 8/14/01 for Smith & Neph»i» Inc. (rc) JEntiy date 07/26/01| 

CASE assigned to Judge Si« L Rot)inson . Nofice to al parties, (rb) 

STIPULATION with proposed order re extending lime for defTs to resp. to 

complaint 09 

So Ordered granfing 15-11 stipulation reset Answer deadline to 9/1 3/01 for 
Smith & Nephew Inc. ( signed by Judge Sue L RolMnson ) Notice to all 

parties, (rd) (Entry date 08/20/01] 

MOTION by ArthroCare Coq). with Proposed Order for Matthew D. Powers 
and Jared Bobrow of Weil to Appear Pro Hac Vice (rd) 
So Ordered granting [6-11 mo6on tor Matthew D. Powers and Jared B^xoM 
of Wei to Appear Pro Hac Vice ( signed by Judge Sue L. Robinson ) NoUce 
to al parties, (rd) 

MOTION by ArthroCare Corp. to enjoin Second-fBed OupUrattve fiUgation 
Answer Brief due 9/24A)1 re: 17-1) motion (rd) lEntiy date 09/12A)11 
Opening Brief Fled by ArthroCare Corp. [7-1) motion to enjoin Second-filed 
Duplicative Btigalion (rd) [Entry date 08/12/01) 

Utterto Clerklhjm K. J. Louden enclosing &*ibtt Fto PW-*« ^penlig brief In 
support of motion to er**! filed on »rtO«)1 . (Id) pmry date 09/14I01J 

ANSWER to complaint and COUNTERCLAIM by Snith & Neplww Inc. 
Attorney ); jury demand against ArthroCare Corp. (rd) [Entry date 09/14»11 
MOTION by Smith & Nephew Inc. to Change V«we P"?«f 28U.aC 
Section 1404(a) Answer Brief due 9/27/01 re: [IMl motion (id) (Enliy date 
09/14/011 

Opening Brief Fled by Smith & Nephew Ina H^'^l "J**'"' ^jSlf"^ 
Pureuant to 28 U.S.C. Section 1404(a) (rd) (Entry dale 09/14^)11 
Declaration <rf Kdth A. Waller. Jr. In support of Dill, (rd) (Entry date 
09/14/01] 

Declaration of Joel Petrow. Esq. in support of Dl 11. (rd) (Entry date • 

og/i4ni] 

Notice of Deficiency from the court to defendairt Smith & Nei^w Inc. re no 
original signature on Dl 14. (rd) (Entry date 09«4/011 
r PRTiPicATE OF SERVICE by ArthroCare Corp. re (1) 1 st set of req. for 

Jd^^ ttSSS2) 1 St set of InterS, frd) CEntry date 09QW01J 
Declaration of Joel Petrow. Esq, In support of Deltis Motion to Transfer 
Venue, (rd) (Ertry date 09/21/01) 

Answer Brief Fled by Smith & Nephew Inc. [7-11 motion to er^n ^cwkI- 
i^l^^eatlveliligafion- Reply Brief due 1W1/01 (rd) (Entry date 09/26WJ 

ORDER, set Tete-ScheduHng Conference for 8-.30 10/30A>1 ( signed 1^ 
Judge Sue L Robinson ) cojrfes to: cnsL (rd) (Entry date OUTSKti} 
ANSWER by ArthroCare Corp. to [10-q counter daim (rd) (Entry date 
09Q»01) 
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09/27/2001 21 STIPULATION to extend time for pttf. 16 answer deft/s motion to transfer and 
to fae reply brief to its motion to er^oin; wHh proposed order (rd) [Entry date 
09/2W01] 

09/28/2001 - So Ordered granting pi -11 stipulation reset Answer Brief Deadline to 1 0/3/01 
re: [11-1 J mohon to Change Venue Pursuant to 28 U.S.C. Section 1404(a), 
and reset Reply Brief Deadline to 10/3/01 re: [7-1 J motion to enjoin Secorxl- 
fiied DuplicaGve ntigation ( signed by Judge Sue 1^ Robfrtson ) Notice to alt 
parties, (rd) 

10/01/2001 ^ Letter to Judge Robinson from W.Marsden, Jr. advising Court that def^ 

vn'thdrawing Us motion to transfer. (01 #11). based on recent developments in 
parellel filigatfon In Califontta (rd) [Entry date 10/15/D1J 

10/01/2001 WITHDRAWAL of [1 M] motion to Change Venue Pursuant to 28 U.S.C. 

Section 1404(a) per Dl 22. (rd) (Entry date 10/15/011 

10/12/2001 23 CERTinCATE OF SERVICE by Smith & Nephew Inc. re (1) 1st set of 

hterrog. (nos. 1-14) and (2) 1st req. for prod, of doc and things (rd) [Entry 
date 10/ie«)11 

10/15/2001 24 STIPULATION re extension of time for filmg resp. to discovery requestes; 
with proposed order (rd) [Entry date 10/16/01) 

10/17/2001 ^0 Ordered granting [24*1] st^lation re extension of time for responses to 

discovery requests. ( signed by Judge Sue L Robinson ) Notice to aH parties. 
(W) 

1 0/26/2001 25 CERTIFICATE OF SERVICE by ArthroCare Corp. re Initial Disclosures (rd) 

1 0/26/2001 26 CERTIFICATE OF SERVICE by Smith & Nephew Ina re Initial Disclosures 
(rd) 

10/29/2001 27 Letter to Judge Robinson from J. Blumenfeld endostng proposed sched. 
order for discussion at telecnf. on 10/30/01. (rd) 

10/30/2001 - Schedufing conference held via telecnf.; Mge Robinson presidSng; no crt 
iptr. present (rd) 

10/30/2001 28 MOTION by Smith & Nephew Inc. with Proposed Order IbrKurflsD. 
MacFerrin to Appear Pro Mac Vice (rd) 

10/31/2001 ~ So Ordered granting [28-1] motion for Kurtis D. MacFerrm to Appear Pro Hac 
Vice ( signed by Judge Sue L Robinson ) Notice to all parties, (id) 

.11/09/2001 2i Letterto Judge Robinson froih J. Blumenfeld enclosing proposed scheduling 
order (rd) [Entry date 1 1/13/011 

11/09/2001 30 Proposed SdieduSiig Order filed by ArthroCare Corp; (rd) (Entry date 
11/13rt)1l 

11/14/2001 - So Ordered [30-1] proposed order set ScheAifing Order Deadlines; Joining of 
parties, amended pleadaigs on 3/8/02 CKscoyery deadfine on 11/22/02 
l^eadllne for fifing dispositive motions by 12/20/02, answering briefs due 
1/31/03. reply briefe due 2/14/03; Pretria! conference by 4:30 4A15/03; Jury 
Trial Date Deadline 9:30 4/28/03, set lni)erson Discovery Conference for 
4:30 3/5/02. and set Motion FiSng deadline lo^1A>3 for motions In fimine; 
responses due 4/8A)3, set Notice of CoiT^>8ance deadline to 12/20/02 for 
fiGng of Joint C^aim Construction Statement; answering briefis due 1/31/03 
matter referred to Mag. Judge Thynge fbr exploring settlement possibility; 
see order for complete details. ( signed by Judge Sue L RotMhson ) Notice to 
aB parties, (rd) {Entry date 1 1/16/01] 

11/15/2001 3^ CERTIRCATE OF SERVICE by SmittiA Nephew Inc. re resp. to 1st set of 
interrog. (nos. 1-7) and resp. to 1 st set of req. for prod, of doc (nos. 1 -54). 
(rd) [Entry date 1 1/21/011 

11/21/2001 31 MOTION by Smith & Nephew Inc. with Proposed Order for Mark J. Hebert to 
Appear Pro Vice (rcO 

1 1/26/2001 So Ordered granting [31-1] motion for Mark J. Hebert to Appear Pro Hac Vice 
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11/26/2001 

11/30/2001 
12/03/2001 
12/20/2001 
12^7/2001 

02/190002 = 
02/21/2002 = 

02/26/2002 21 



( signed by Judge Sue L Robinson ) Notice to aD parties, (rd) 
33 CERTinCATE OF SERVICE by Smith & Nephew Inc. re (1) 2nd req. fw 

- prod. S dic. Wngs (nos. 94^ and (2) 2nd set of Inteaog. (nos. 15-16). 
(rd)pntry date 11/27/01) 

M MOTION by /^rthroCare Corp. with Proposed Order for Peiry Clark to /Vppear 
Pro Hac Vice (rd) 

- So Ordered grarrtingl34-1J motion for PenyCte*tojPWew^ 
~ (signed by Judge Sue LRobftKon) Notice to aB parties, (rd) 

35 CERTinCATE OF SERVICE by SnOBi & Nephew Inc. re SuppL resp. to 
pltf.'s interrog. (nos. 4 & 5). (rd) 

36 CERTIRCATE OF SERVICE by AfthroCare Corp. re (1) resp. and o^ to 

- SetL^2Ss^dreq.forpfOd.ofdoc.andthings(«»^^^^ 
and resp. to deffsSwl $S of Weifog. (nos. 15-16). (rd) fEnby date 12C8TO11 

= Oeadllnei^Kte«ed:setTelephone Conference for 3:00 206rt>2(rd) 

- DeadHno updated; reset Telephone Conference fbr 10:00 2G8/02 re 
Protective Order (nQ 

CERnFICATE OF SERVICE by Smith & Nephew ""f- ~ <!> ^'^f 
hteirog. (no. 17 and 18): and (?) 3rd req. for prod, of doc and things (nos. 
96-87).(rd) 

02Cr/2002 38 Letter to Judge Robinson from K. Walter, Jr. enclosing proposed protecOwe 

"~ orderf6rtelecnf.(rd) [Entry date 02C8W21 
02C7/2002 39 Proposed PROTECTIVE Order Hied by Smith « Nephew Inc. (id) lEntry date 
02/28/02] 

02«8«002 =: Teleconference held re protective order. Judge RoWnson pres'Kfing: at iptr. 

B. Gaffgan present (id) 
02080002 42 steno Noles for 208«2 telecnf^ Judge R<*inson presicttig; at iptr. B. 

_ g3fl5gg„ present (rd) [Entry date 03/01/021 
03/010002 4a STIPUIATED PROTECTIVE ORDER: with proposed order (rd) 
03«)1O002 41 TRANSCRIPTlited|0^|telephonecon«Breneefordalesof2O8^^^ 

~ Robinson presid&ig: at rptr.B.Gaf8ganpreseitf.(rd) 
03/040002 = So Ordered granting [40-1] stipulated Proledlwe Older (signed by Judge Sue 

L Robinson ) Notice to aU parties, (rd) 
03/050002 41 Letter to Judge Robtason from J. Blumenfeld listing items to be r^sed at 
(fiseovery status conf. (rd) 

03rt»6O002 44 Letter to Judge Robinson from W. MarsdeMr. ^'^ 

- diseoweiy issues to be addressed at disastafe»cont(rd) 

03«)5O002 = Discoveiy hearing held bipersoiK Judge Robinson presiding; at rptr.K. 
Maurer present (rd) (Entry date 03/06/021 

03A)8O002 4& MOTION by Smith & Nephew Ina with Proposed Ordwfo^ 

" 3si ^^ijj^^^,,^,^ 4 counterdam Answer Brief due 302A)2 re: [45-1] motion 

^fEntiydatep3ni/02) 

03K)8O002 4£ Opening Brief Filed by Smim& Nephew lii^^ 

aa ^^^j;^gr&Counterd^(r(0[Er*y date 03/11/021 

03«)8O002 47 Letter to Judfte Robinson Item W. Marsden respondi^ to Cou^^^ 
OSHHwaKK SL 5^5^"^ g,^, to provide authority supporting smith iJMeph^ 

patent misuse defense and dfecoveiy swight to devdop addWonal facts to 

support th^ defense, (rd) [Entry date 03/11/0?) 
03/08C002 48 LettertoJudgeRobmsonfrom J.BIumeflfeWreSmllh&NephwJslnleirog. 

- nog t5 and 16. which seek pltf.'s contenfions re correctness of Aidge 
Onk**s prefim. fcij. decision, (rd) (Entry date 03/11/021 

03/11O0<« 49 TRANSCRIPT fitedp-OI discovery heaitag for dates of 3««I2; Judge 
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Robinson presiding; crt rptr. K. Maufer preser^ (ixf) 

03/1 1/2002 - 50 CERTIFICATE OF SERVICE by Smith & Nephew Inc. re 4th set of tntenrog. 
to pltf.(nos. 19-23). (rcf) 

03/1 3/2002 61 Steno Notes for 3/5/02 re Discovery Conference; Judge Robinson presiding; 
crt rptr. K. Maurer present (rd) 

03/1 3/2002 ^ Letter to Judge Robinson from J. Blumenfeld responding lo deft.'s letter of 
3/8/02 re party asserting a patent after denial of its preL injun. motion, (rd) 

03/21/2002 §3 ORDER denying [47-1] denying [48-1] requests that the court order pltf. to 
answer interrog. numbered 15 and 16 for reasons stated in this order 
{ signed t;y Judge Sue L. Robinson ) copies to: cnsl. (rd) 

03/22/2002 54 STIPULATION to extend time for pitf. to file answering brief and for deft to 
file reply brief to OI#45; with proposed order (rd) [Entry date 03/26/02) 

03/25/2002 55 Answer Brief Filed fay ArthroCare Corp. [45-11 motion for Leave to File 

Amended Answer & Counterclaim • Reply Brief due 4/1/02 (rd) (Entry date 

03/26/2002 56 CERTIFICATE OF SERVICE by Smith & Nephew Inc. re (1) suppt resp. to 
1st set of iriterrog. (nos. 2 & 6); and (2) 1st suppt. Rule 26(a)(1) Initial 
Disck^ure. (rd) 

03/27/2002 ~ So Ordered granting [54-1) stipulation reset Answer Brief Deadline to 3/25/02 
re: [45-1) motion for Leave to FOe Amended Answer & Counterdalmp reset 
Reply Brief Deadline to 4/2/02 re: [45-1] motion for Leave to F9e Amended 
Answer & Counterclaim ( signed Judge Sue L Robinson ) Notice to aD 
parties, (rd) 

03/27/2002 57 NOTICE by ArthroCare Corp. to take deposition of Smith & Nephew, Inc. on 
4/1 1/02 (rd) [Entry date 04/03/02] 

03/28Q002 58 CERTIFICATE OF SERVICE by ArthroCare Corp. re (1) resp. and obj. to 3rd 
set of req. for prod, of doc. and things (nos. 96-97); and Ot)|. and resp. to 3rd 
set of inten^. (nos. 17*18). (rd) [Er^ date 04A)3/02) 

03/26/2002 n Return of discovery fBed tiy Pitf. wifi) copy of Local Rule 5.4; only a ntc. of 
discovery should be filed wfth the court in this ac6or).(rd)[Bitry date - 
04A)3A>2) 

03/29/2002 ^ STfPUIAnON to extend time for deft, to file reply i>ftef to motion to anxt 
(Dl#45); with proposed order (rd) [Entry date 04/03/02) 

04/01/2002 60 SEALED Letter to Judge Robinson from K. Walter. Jr. (rcQ [Entry date 
04/03/02) 

04/03/2002 r: So Ordered granting [59-1] stipulation rest Reply Brief DeadKne to 4/9/02 re: 
(45-1) motion for Leave to File Amended Answer & Counterdaim ( s^ned by 
Judge Sue L Robinson ) Notice to all parties, (rd) [Entry date 04/04/02] 

04/03/2002 61 SEALED Letter to Judge Robinson from J. Blumenfeld. (nQ [Entry date 
04/05A>2] 

04/Q4/2002 MOTION tyySimth& Nephew Iric. with Proposed Order for Reargument of 

[53-1] order Answer Brief due 4/1 8/02 re: [62*1] mofion (rd) [Entiy date . 
04A>5A>2) 

04/05/2002 M Dectaration of Keith A. Wdtter in support Of Ot«62.(rd) 

04/09^2002 zz Deadline updated; set Telephone Conference for 4:30 4/10/02 (rd) 

04/09/2002 64 CERTIFICATE OF SER\nCE by ArttuoCare Coip. re Ofaj. and Respi to 4th 
set of interrog. (nos. 19-23). (rd) 

04/09/2002 65 ReptyBnef Filed by 8mitt)& Nephew Inc. H5-1]mo6on for Leave to File 
Amended Answer & Counterclaim (rd) [Entry date 04/1 0/02] 

04/09/2002 6g SEALED Letter to Judge Robinson from W. Marsden. Jr. (rd) [Entry date 
04/10/02) 
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04/10/2002 - Tete^orrferencet^W; Judge Robinson preslcring:a^ 

present re DBF60 and 61. (rd) lEntiy date 04/1 1AJ21 
04/1 1/2002 ' §7 Sleno Notes f6r 4/10rt)2; Judge Robinson presldng; crt. rptr. B. Gaffigan, (rd) 
04/11/2002 68 TRANSCRIPT fBed(0-0| telephone conference for dates 

~ Robinson presiding; crt. rptr, B. Gaffigan present (rd) lEntry date OAfiSm] 
04/16/2002 M STIPULATION to extend time for pttf. to respond to DttW^, with prop^ 

order (rd) [Entry date 04/17/02J 
04/16/2002 m Ol^ecfions by Smith & Nephew Inc. to 157-11 deposifion notice (rd)[Bn^ 

date04n7/02] 

04/18/2002 - So Ordered granting [69-11 stipulation reset Answer Bri^ DeadTine to 4/26/02 
" re: [62-11 mofion for Reargument of [53-11 order (signed by Judge Sue L 

Robinson ) Notfce to ^ parties, (rd) 
04/24/2002 Zl NOTICE by Smith & Nephew Inc. to take deposition of John R.T^he on 

5/13/02 (nO (En^ 04/25/02] 
04/24/2002 Z2 NOTICE by Smith & Nephew Ina to take deposftion of Christine Hanni on 

5/14/02 (rd) (Entry date 04/25/02] 
04/24/2002 21 NOTICE by Smith & Nephew Inc. to take deposition of John Raffle on 5!Bm 

(rd) [Entiy date 04/25/02} 
04/24/2002 74 NOTICE by Smith & Nephew Inc to take deposition <rf Wra V, ThapByal on 

5/6/02 (r(4 [Entry date 04/25/02] 
04/24/2002 2S NOTICE by Smah& Nephew Inc to take deposition of Michael A. B^er on 

5/10/02 (nO [Entry date 04/25/02) 

04/26/2002 76 Answer Brief FHed by ArthroCore Corp. [52-1] motion for Reargtiment of (53- 
1] order - Reply Brief due 5/3/02 (rd) [Entry date 04/29/02] 

05/01/2002 77 NOTICEby Smith & Nephew Inc to take deposWon of Jack C.Coides on 
5/20/02 (fdi [Entry date 05/02/02] 

05rt)1/2002 m NOTICE by Smith* Nephew Inc. to take depositton of PhfH;>E.Egger5 on 

5/21/02 (rd) lErxtry date 05/02/02] 
05/01/2002 79 NOTK^E by Smith & Nephew Ina to take deposHkm Of Jaines M. Hesllii 

5/16/02 (rcQ [Entry date 05/02/02} 
05/01/2002 8fi NOTICE by Smith & Nephew Inc. to take depoation Of StrykerCoip, on 

5/21/02 (rd) [Entry date 05/02/021 

05/01/2002 81 NOTICE by Smith & Nephew Inc. to take depositfon of EOwcon, Inc. on 5/2tV02 
(Id) (Entry date 05/02/02] 

05rt)1/2002 S CERTIRCATE OF SERVICE by SnHth&NephewInc re Su 

Custodian of Records, Townsend&Townsend. (Id) [Enlry date 05ra2AI2] 

05^)1/2002 83 CERTinCATE OF SERVICE by Snwth&Nefrfiewlna re Subpoei» 

~ Custodian of Records, Eggers& Associates, Inc. (rd) (Entry date 05/02/02] 

05rt)1/2002 84 CERTIFICATE OF SERVTCE by Smith & Nephew Inc. 

~ Custodian of Records, Cordes Engineering, Inc. (rd) [Entry date 05102102] 

0510212002 85 Letter to Judge Robinson from K. Walter, Jr. attacWng copy of reqi«^ 
oral argument that was to be fifed with court on 5/1/02 but was never «ed duo 
to inadvertent vendor enror; Oral Argument Is req. on deffs motion for 
leargument (Dl«62). (r<9 {Entry date 05A)f7/Qq 

05/10/2002 n Deadline updated; s^T^ephone Conference for 2:00 5/16«2 re W 
issues, (rd) 

05/13C002 ^ CERTIFICATE OF SERVICE by SnuthA Nephew Inc. re Subpoena for Stryker 

Corp, (rd) [Entry date 05/14/02] 
05/13C002 87 CERTIRCATE OF SERVICE by Sn^ & Nephew Inc. re Subpoena for 

Ethicon, iria (rd) [Entry dato 05/14/02] 
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05/13/2002 88 Amended NOTICE by Smith & Nephew Inc. to take deposilfon of Stryker Corp. 
on 5/21/02 (rd) jEntry date 05/1 4/02) 

05/13/2002 ~ 8d Amended NOTICE ty Smith & Nephew Inc. to take deposition of Ethicon, Inc. 
on 5/20/02 (rd) fEntiy date 05/14/021 

05/1 6/2002 90 Letter to Judge Robinson from W. Marsden, Jr. re toda/e telecnf. with the 
couft and enclosing proposed amended scheduSng order, (rd) 

05/1 6/2002 91 NOTICE by Smith & Nephew tna to take deposition of Hira V. ThapGyat on 
mim (rd) [Entry date 05/17/02] 

05/16/2002 :r Tele-conference held re Discovery issues; Judge Robinson preskfing; at rptr. 
B. Gaffigan present (rd) {Entry date 05/17/02] 

05/17/2002 - DeadHne updated; s^ Discovery Hearing for 4:30 8/1 9/02 set during (fiscovery 
telecnf. on 5/16A)2(rd) 

05/17/2002 SZ. TRANSCRIinr filed IP^)] telephone conference for dates of 5/16/02; Judge 
Rob^on presldmg; crt rptr. B. Gaffigan present (rd) 

05/20/2002 93 Steno Notes for 5/16/02; Judge Robinson presiding; crt rptr. B. Gaffigan 
present (rd) [Entry date 05/21/02] 

05/29/2002 94 CERTIFICATE OF SERVICE by ArthroCare Corp. re (1) 2nd set of Interrog. 

and (2) 2nd set of req. for prod, of doc. and things. (rcQ [Entiy date 05/30/02] 

05/29/2002 9S SEALED Letter to Judge Robkison from J. BlumenfekJ dated 5/29/02. (rd) 
(Entiy date 05/30/02] . 

05/30/2002 96 Letter to Judge Robinson from W. Marsden» Jr.. advising court of status of 
case and requestlr^ that the stay in the dlcovery related to the Control RF 
product continue while parties continue their nego. (rd) [Entry date 05/31/02} 

06/07/2002 r: Deadltfie updatec^ set Telephone Conference for 2:00 6/1 1/02 (rd) 

06/11/2002 97 Letterto Judge Rotwison from J. Blumenfeld re agenda for 6/1 1/02 telecnl 
(rd> 

06/1 1/2002 r: Tele-conference held; Judge Robinson presicSng; crt rptr. V. Gtinnmg present 
(rd) [Entry date 06A3/02I 

06/1 1/2002 98 Letter to Judge Robmson firom W. Marsden, Jr. respon<£ng to Mr. BlumenfeKfs 
tetter of 5/29/02. (rd) [Entiy date 06/13/02] 

06/12/2002 99 Letter to Judge Robinson from J* Blumenfeld enclosing a revised proposed 
schedulbg order, (rd) (Entry date 06/1 3/02] 

06/12/2002 100 Proposed Revised Scheduling Order filed by ArthroCare Corp. (rd) [Entry date 

06/1 3/2002 - Deadlone updated; set t^scovery Hearing for 3:00 7/23/02 (rd) 

06/17/2002 — So Ordered {100-1] proposed order reset Scheduling Order Deadlines: 
Discovery deadfine on 12/16/02 DeadBne for fiOng dispositive mofions by 
1/3/03; answers due 1/17/03; and reply briefs due 1/24/03, and reset Notice of 
CompGance deadline to 1/3/03 for parties to fQe opening c^im construction 
briefe and Joint Claim Constniction Statenient; on 1/17/03 parties shall file 
answering claim const bdefs ( signed by Judge Sue L Robinson ) Notice to alt 
parties, (rd) 

06/26/2002 1Q1 TRANSCRIPT filed {0-0] telephone conference for dates of 06/11/02; Judge 
Robinson presiding; Crt Rptr V. Gunning present (rd) (Entry date 07/02/02] 

07/01/2002 1^ CEfmnCATE OF SERVICE by Smith & Nephew Inc. re (1)Re$p. to modified 
1st set of interrog (Nos.1-7) and (2) Resp. to mocified 1st set of req for prod of 
docs (nos. 1*54) (rd) (Entry date 07^2/02] 

07/02/2002 103 CERTIHCATE OF SERVICE by Smith & Nephew Inc. re (1) Resp to 2nd set 
of interrogs (Nos. 8-13) and (2) Resp to 2nd set of req. for prod, of docs (Nos. 
55.74)(rd) 

07/23/2002 101 Letter to Judge Robinson from W. Marsden, Jlr. re topics for status conference 
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on 7/23/02 (rd) 

07/23/2002 m «-©tter to Judge Robinson from J. Bhimenfeld re matters for the agenda for the 

conference on 7/23/02 (rd) 
07/23/2002 3 Wscovery hearing held Judge Robrnsonpreskrffig;CrtrptrB.Gaffi 

(rd) [Entry date 07/24/02] 
07/23/2002 106 Steno Notes for 7/23/02; Discovery hearing: Crt Rptr B. Gaffigan (rd) [Entiy 

date 07/24/02] 

07/24/2002 107 MOTION by Smith & Nephew Inc. with Proposed Order ^^^^^^^^^ 

and Damages, and to Stay Wscovery Answer Brief due 8/7/02 re: 1107-1) 

mofion. Answer Brief due 8/7/02 re: 1107-2] motion (rd) 

07/24/2002 108 Opening Brief Filed by Smith & Nephew Ina [107-11 moton toBlfiircate 
— V\5lfulness and Damages. [107-2] motion to Slay Discovery (rd) 

07/24/2002 109 Dedarafion of Wiriam J. Marsden, Jr. in support of Dl # 107 (rd) 
07/25/2002 - Deadfine updated; set Telephone Conference for 4:00 8/27/02 (fl) 

07/25/2002 Uft SEALED TRANSCRIPT filed (O-OJ discovery hearing for dates ofJ/^VO^ 

Judge Robinson Presiding; Cit Rptr B. Gaffigan (It) (Entry date 07/25^)2] [Edit 
date 07/26^2] 

07/31/2002 111 SEALED Second MOTKDN by Smith & Nephew Inc. tor Leave to Rte am^^^ 
answer and counterdm Answer Brief due 8/14/02 re: (1 11-1] motion (R) [Edit 
date 07/31/02) 

07/31/2002 112 SEALED Openwig Brief Ffled by Smith & Nephew Inc. [111-1] motion for Leave 

to FBe amended answer and counterdm (fl) 
07/31/2002 m SE/^ED Declaration of Keitti A, Walter, Jr, in support of Smith & Nephew's 

second motion for leave to amend answer and counterdm. (ft) 
08/02/2002 114 STIPUI^TION to extend time for pllf to sen« and fie ils answering Mrf '« 

opposition to dfrs motion to bifurcate wlBfcJiness and damages and st^ 

(fiscoveiy (Dl # 108); witti proposed order (f© [Entry date 08«>5/021 

08A)2C002 115 Letter to Clerit from W, Marsden. Jr. enclosing a corrected cover page and 
page 2 to Oft Smith & Nephew's Opening Brief In Siwort of »s Motion to . 
Bifurcate Watfulness and Damages (Dl # 108); requesto ttie pages to be 
substituted; also endosed Is a corrected fonn of tt>e Motion IBed on 7/23/02 (Dl 
» 1 07) (f^ [Entry date 08/05A>2| (Ecttl date 08/05A)2] 

0mei2Xm - So ordered granting [II4-I] stipulation res^ Answer Bri^Dead&»^ 

" re: f107-11 motion to BmircateWBtolness and Damages. 8««>2 re: [107-21 
motion to Stay Discovery ( s^ned by Judge Sue L Robinson ) Notice to all 

parties, (ft) 

08^7/2002 llfi NOTICE by ArtiwoCare Corp. to take deposition of Joan Mccreary on 8«1/02 

(rd) [Entry date 08/09/02] 
08/07/2002 117 NOTICE by ArflwoCare Corp. to take deposition of Karen Dntcker on 8/22/02 

(rd) (Entry date 08A)0A)2] 

08/07/2002 Uft 3rd NOTICE by ArtfiroCare Corp^ to take deposition of deft. Smitti & Nephew 

on 8/20^2 (rd) (Entry date 08/09/0^ 
08/07/2002 119 2nd NOTICE by /^rttvoCare Corp. to take depos^n ofdeft, Smfth & Nephew 

on 8/19/02 (rd) (Entry date 08/09/02] 

08/09/2002 120 SE/\LED Answer Brief RIed by ArtiiroCare Corp. [107-1] motion to Bifurcate 
— Willfulness and Damages • Reply Brief due 8/16/02. 1107-2] motion to Stey 

Discovery - Reply Brtef due 8n6ra2 (id) (Entry date om 2/02] 
08/12/2002 121 STIPULATION to extend time for pftt to file answering brief to Dl#111; w«h 

proposed order (rd) (Entry date 08/13/02) 
08/13/2002 - Deadfine updated; set Telephone Conference for 4:30 8rtS02(rd) 
08/14/2002 122 Letter to Cterk from J. Blumenfeld enctosing new page 17 to be substituted 
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into Dl#120. (rd) [Ehtiy date 08^15/021 

08/15/2002 .n So Ordered granting (121-1] stipulation reset Answer Brief OeadSne to d/16/02 
re: I1 11-11 motion for Leave to FSe amended answer and counterdm ( signed 
by Judge Sue L Robinson ) i^otice to alt parties, (rd) 

08/1 5/2002 123 STIPUI-ATION to extend time for deft to file reply brief to Dl#1 07; with 
proposed order (rd) 

08/15/2002 124 Letter to Judge Robinson from W. Marsden, Jr. identifying issues deft stiatl 
raise at telecnf. on 8/15/02 (rd) 

08/1 5/2002 125 Letter to Judge Robinson from J. Blumenfeld re sutjfects for today's telecnf. 
(rti) 

08/1 5/2002 - Tele-conference held re discovery; Judge Robinson presidbg; at rptr. B« 
Gafiigaa (rd) [Entry date 08/19/02] 

08/16/2002 n So Ordered granting [123-1] st^ulation reset Reply Brief Deadline to 8/21/02 
re: [107-1] motion to Bifurcate Willfuiness and Darnages, 8/21/02 re: C107-2] 
motion to Stay Discovery (signed by Judge Sue L Robinson ) Notice to all 
parties, (rd) 

08/16/2002 126 Steno Notes for 8/15/02 telecnf.; Judge Robinson presiding; crt rptr. B. 
Gaffigan. (rd) [Entry date 08/19/02) 

08/16/2002 127 TRANSCRIPT filed [O-O] telephone conference for dates of 8/1 5/02; Judge 
Robinson presiding; crt rptr. B. Gaffigan. (rd) [Entiy date 08/19/02) 

08/16/2002 128 SEALED Answer Brief Filed by AithroCare Corp. CUM) nioSon for Leave to 
FOe amended answer and counterdm - Reply Brief due 8/23/02 (r<Q (Entry 
date 08/19/02) 

08/1 9/2002 129 CERTIFICVVTE OF SERVICE ty Smith & Nephew bia re (1) obf. to ntc of 

depo. of Karen Drucker; (2) obj. to ntc of depo. of Joan McCreary; (3) obj. to 
2nd nta of depQ.; arxl (4) (ksj. to 3rd nta of depo. (rd) 

08/21/2002 130 SEALED Reply Brief hied by Smith & Nephew Inc. [107-1) motion to Bifurcate 
Willfulness suid Damages, (107-2) motion to Stay Discovery (ft) [Entry date 
08/22/02) 

08/21/20(^2 131 SEALED Declaration of Keith A. Walter, Jr. in s^>port of Smith & Nephew's 
Reply Brief In support of its MoSon to Biftircate wnifutness aruJ Damages (ft) 
[Entry date 08/22/02] (Edit date 08/22/02) 

08/22/2002 132 NOTICE by ArthroCare Corp. to take deposttk>n of Todd Ple^dnsky on 9/17/02; 

Mike Long on 9/18/02; Dianne DeLuda on 9/25/02; Spades on 9/26/02; 
David Balford on 9/27/02; Kara V\feldon on 9/25/02; Kate Knudsen on 9/26A)2; 
and Tom f^ss on 9/27/02 (ft) (Entry date 08/23/02) 

08/22/2002 121 Letter to Deputy Clerk Tassone from K. Walter, Jr. re Smith & NepheWs 

Correct Reply Brief on its Motkm to Bifurcate, daring the fitle to have "and 
Stay Discovery*^ various correctiorts in tfie brief; requesting substitution of the 
brief for the one originally filed (DO. # 130) ^ [Entry date 08/23/02) jEcfit date 
08/23/02) 

08/23/2002 ~ Deadline updated; set TeleptKme Conference for 4:00 8/27/02 re status (rd) 

08/23/2002 134 STIPULATION to extend time for the dft. to fSe Its Reply Brief in support of its 
Second Motion for Leave to Amend Answer and (Counterclaim: with proposed 
order (ft) [Entry date 08/26A)2) 

08/26/2002 135 SEALED Reply Brief Filed by Smith & Nephew Ina (111-1) Second motion fbr 
Leave to FBe amended answer and countercbn (ft)^try date 08/27/02) 

08/26/2002 136 Letter to Judge Rot>inson from K. Walter, Jr. requesting oral argument on 
Smith & Nephew^s Motion to Bifurcate WQtfutness and Damages, and Stay 
Discovery (D*L 107) (ft) [Entry date 08/27/02) 

08/26/2002 137 Letter to Judge Robhson from M. NoreOca endosmg a copy of an order 

entered by Judge Sleet in C A No. 01-051 6MS; pertinertt to D J. # 45. at « 
55. and DX # 65 ki C A No. 01-504-SLR (fQ [Entiy date 08/27/02) 
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08/27/2002 - So Ordered grarUing [134-1] sfipulatlon reset Reply Brief DeadBne to 8/26/02 
" re: [1 1 1-11 motion for Leave to Ffle amended answer and counterdm ( signed 

by Judge Sue L. Robinson ) Notice to al! partes, (fl) 
08«7/2002 138 Letter to Judge Rotrfnson from K. Waller re agenda for telephone conference 

at 4:00pm 8/27/02 (f9 

08/27/2002 139 Letter lo ^"^9^ Robinson from K. Walter responding to M Noreika's letter of 
8/28/02 and submitting supplemental authority to the court pursuant to DE 
Local Rule 7.1^(0) (fO 

08/27/2002 1 40 Letter to Judge Robinson from M. Noreika re issues that need to be addressed 
at the teleconference at 4:00 pm 8/27/02; Arthrocare wishes to discuss 
deposition scheduling and the status of the accused Dyonlcs Control RF 
Product (ft) 

08/27/2002 = Tele-conference held; Judge Robinson presiding; Crt Rptr K. Maurer. re case 
status 01) [Entry date 08/28/02] 

08/29/2002 141 MEMORANDUM ORDER denying 162-11 motion for Reargument of 153-11 
order, denymg (45-11 motion for Leave to Re Amended /Answer & 
Counterclaim ( signed by Judge Sue L Robinson ) copies to: cnsl. (rd) 

08/29/2002 142 Letter to Judge Robinson from K. Walter, Jr. requesting oral argument on 
Smith & NephcVs Second Motion for Leave to Amend Answer and 
Counterclaim (Dl # 1 1 1) (ft) {Entry date 09/03/021 

08/29«002 145 Steno Notes for 8/27/02; notes of telecnf.; Judge Robinson presiding; Crt Rptr 
K. Maurer (fl) [Entry date 09/06/021 

09/03/2002 J4a TRANSCRIPT filed lO-O] telephone conference for dates of 8/27/02; Judge 
Robinson presiding; Crt Rptr K. Maurer (ft) [Entry dale 09A)4/021 

09/04/2002 144 Revised Rrsl NOTICE by ArthroCare Corp. to take deposltton of Smfth & 

Nephew; Inc. on 9/26/02 (IQ [Eir^ date 09^)6^X2] 
09/06/2002 146 NOTK^E by Smith & Nephew Ina to take deposWOn of Arthrocare Corp, on 

9/24/02 (r(0 (Entry date 09/09/^1 

09/06/2002 147 Letter to Judge Robinson from J. BlumenfeW re pending motk>n to bifurcate 
wittfulness adn damages (DWIOT). (rd) [Er^ date 09A)9/021 

09/10«K)2 148 NOTICE by Smith & Nephew Inc to take deposition of /Man Weinstem on 
1 0/4/02 (fl) [Entry date 09/1 a/021 

09/10/2002 149 NOTICE by Smith & Nephew Inc. to take deposition of James Pacek on 
1<V2A)2(fO (Entry date 09/13/021 

09/10/2002 150 NOTICE by Smith & Nephew Ina to take deposifion of Jean WoloszkD on 
10/1/02 (flO (Entry date 09/13/021 

09/10/2002 151 NOTICE by Smith & Nephew Inc. to take deposifion of Fernando Sanchez on 

10m» (f9 [Entry date 09/13/021 
09/10/2002 152 NOTK^Eby/^rthroCareCorp.totakedeposWonof MarkKleras.Unda Guth^ 

and Ouane Marion; date to be provkled by Smith & Nephew no later than 

9/1 1/02. (ft) [Entry date 09/13/(^1 

09/10/2002 153 Letter to Judge Robinson from W. Marsden» Jr, responding to DX # 147 
regarding the timktg of Smith & Nephev/s eieclion whett^ 
advfce of cnsl as a defense to ArthroCare'fe charge of wBIM InlHngewent; 
/^locare seeks a In its favor on Smfth & Nephew^ mofion to bifurcate 
and stay (DJ. #107) without waiting for a decision on the meitts of that lU^ 
briefed motkm (1Q t^try date 09/13/02] 

09/11/2002 IM NOTICE by Smith & Nephew Ina to take depositfon of Dennis Denen on 
9/2(V02 9t) (Entry date 09/16/021 

09/11/2002 155 Objecfions to pitf Arthrocare Corporation's Revised First Notice of DeposiGon 

by Smith & Nephew Inc. (ft) [Entry date 09/16/02] 
09/12/2002 I5g Fourth NOTICE tiy ArthroCare Corp. to take deposition of Smith & Nephew, 
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Inc. on 9/27/02 (ft) [Entjy date 09/167021 H^^^ 09/16/02] 

09/1 3/2002 157 NOTICE by Smith & Nephew Inc. to lake deposftion of Andrew R. Eggers on 
. 10/2A)2 (ft) fEntry date 09/16/02] 

09/1 a/2G02 158 NOTICE by Smith & Nephew Inc. to take deposcfion of Phaip E Eggers on 
9/26/02 (ft) [Entiy date 09/16/02] 

09/1 3/2002 159 NOTICE by Sm^ & Nephew Inc. to take deposition of Eric A. Eggers on 
10/1/02 (ft) {Entiy date 09/16/02] 

09/1 3/2002 160 MOTION by Smith & Nephew Inc. vrtth Proposed Order for Reconsideration of 
a portion of the Court's {141-1 J order seeks reargument and reconskieratk^n of 
paragraphs 2 and 3 of the Order; Answer Bri^ due 9/27/02 re: 1160-1] motion 
(ft) {Entry date 09/16/02) 

09/25/2002 1S1 Letter to Jtxlge Robinson from J. Bkimenfeld requestfaxj a teleconf. to resolve 
disputes In connection with depositions; Fact discovery due to dose 10/1 5/02 
(fl) (Entry date 09/26/02] 

09/26/2002 162 CERTIFICATE OF SERVICE by Smith & Nephew Ina re subpoena upon 
Andrew Eggers, Eggers & Assodates. Inc.. Dublin. OH (ft) {Entry date 
09/30A)2] 

09/26/2002 163 CERTIFICATE OF SERVICE by Smith & Nephew Ina re subpoena upon Eric 
Eggers. Eggers & Assodates, Inc., DiMn. OH (ft) (Entry date 09/30/02] 

09/26/2002 164 CERTIFICATE OF SERVICE by Smith & Nephew Ina re subpoena upon 
Gyms Medical, Ltd., Maple Grove, MN (fO (Entry date 0900/02] 

09/26/2002 165 CERTIFIC^ATE OF SERVICE by Smith & Nephew Ind re subpoena upon 

Philip Eggers, Eggers & Associates, Inc.. Dutjiin. OH (IQ {Entry date 09/30/02] 

09/26/2002 166 CERTIFICATE OF SERVICE by Smith & Nephew Ina re subpoena upon the 
Custodian of Records, Eggers & Assodates, bio, Dublin, OH (fQ [Bn^ dale 
09/30A)2] 

09/26/2002 1g7 Answer Brief Filed by ArthroCare Corp. [160-1] motion for Reconsiderafioti of 
a portion of the CourTs [141-1] order - Reply Brief due 10/3/02 (ft) (Entry date 
09/30A)2] 

09/27/2002 168 Letter to Judge Robinson from W. Marsden. Jr. responding to Mr. Blumenfekfs 
letter of 9/25/02 (Dl # 161) requesting a teleconf to resoh/e dtscovery disputes 
that have arisen; Sm&h & Nephew agrees that a teleconf. is needed t>ut writes 
to correct ttie record with respect to the issues raised by ArthroCare and 
. Identify additjonal discovery Issues Smith & Nephew wodd Gke the Court to 
address at the telecoftf. (ft) [Entry date 10/01/02] 

09/27/2002 169 CERTIRCATE OF SERVICE by ArthroCare (^. re objs to ntc of depositk)n 
(ft) {Entry date 1W01/02] 

09/27/2002 170 Objections to Smith & Nephew's Nofice of Deposition under Fed R. CiV; P. 30 
(b)(6) by ArthroCare Corp. (ft) [Entry date 10/01/02] 

10/03/2002 IZi NOTICE by Smith & Neptiew Ina to take deposlfion of Jade C. Cordes on 
10/15«)2 (fQ [Entry date 10/07/02] 

10/03/2002 172 MOTION Smith & Nephew Ina with Proposed Order to Strike [167*1] 

answer brief(Arthrocare Corporation's Opposition lo Smith & Nephew's Motion 
tor Reargumem) Answer Brief due 10/17/02 re: [172-1] motion (ft) [Entry date 
10/07/02] 

10/07/2002 173 MOTION by Smith & Nephew Ina with Proposed Order for Thomas M. 

Johnstoa Esq. and Katherine D. Prescott, Esq. to Appesr Pro Hac Vice re: 
[173-1] motion (ft) [Entry date 10/08/02] 

10/08/2002 - So Ordered granting [173-1] motion forThomasM.John$ton» Esq. and 

Katherine D. Prescott. Esq. to Appear. Pro Hac Vice ( s^ned by Judge Sue L. 
Robinson ) Notice to an parties. (rO [Entry date 10^^ 

10/10/2002 IZi Letter to Judge Robinson from K. Walter, Jr. requestirtg a teleconforence with 
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the Court to resolve discovofy disputes that have arisen In connection with fed 
discovery and in connection with the parties* tetters previously submitted on 
9/25/02 and 9/27/02; two general issues which require guidance befwe the 
close of fact discovery on 10/15/02; Smith & Nephew requeste tfiat ttie 
remaining deadHnes In this case be extended to aflow Smith & Nephew time to 
gaflier al the evidence to which it is entitled to prepare for trial (ft) 
10/11/2002 = Deadline updated; set Telephone Conference for 8:30 10/15/02 (11) 
10/15/2002 175 CERTIFICATE OF SERVICE by ArthroCare Corp. re (1) suppi obj and resp. 

— to 1st set of interrogs. (nos, 4^; and (2) suppl. ol)j. and resp. to interrogs. 
(nos.20dnd21)(rci) 

10/15/2002 = Tele-conference held; Judge Robmson presiding; citrptr.B^Gaffi^ 
re discovery Issues, (rd) 

10/15/2002 Deadflne updated; set Discovery Hearing for 9:30 10«Q«)2set during telecni 
on 10/15rtC (rd) 

10/15/2002 176 SEALED Letter from Jack B. Bhjmenfeld to the Honorablo Sue L Robinson 

dated 10/15/02 (ft) [Entry date 10/16/02] 
10/15C002 121 TRANSCRIPT filed [O-Ql tetephono conference for ^^ot1i0tnK^2; Judge 

Robinson presiding; Crt Rptr B. Gaffigan (ft) JEntry date 10^7/021 

10M6/2002 178 CERTFICATE OF SERVICE by ArthroCare Corp. re supplemental ob|s and 
resptodftlnterrogNo. 11 tfl)IEntrydate 10/17/021 

10/17/2002 179 Steno Notes for 10/15/02 teleconference; Judge Robinson presiding; Crt Rptr 
B. Gaffigan (fQ 

10^8/2002 180 Answer Brief Filed by ArthroCare Corp. 1172-1] 

— brief(Aithrocare Corporation's Opposifion to Smith & Nephew's Motion for 
Reargunwrt9 • Reply Brief due 10C5rt)2 (fQ 

10/29/2002 181 Letter to Judge Robinson from J. mumenfeWieconl^riwat^W^ 

ArthroCare would Kke to raise the following matters: 1. Status of Oeposifions; 

2. Status of Document Production; 3. Scheduling; 4, Smith & Nephev/s 

lnva8<S^ C^ontenttons; and 5. Refiance on Advice of Counsel (fQ 
10/30/20(tt IS Letter to Judge Robinson from Marsden re conference at 0:30 10/3W2; 

would »ce to raise the foBowIng matters: 1 . schedi^; 2. deposibon status; 3, 

document producfion; 4. contention intenrogatories 

10^0/2002 - Discovery hearirig held; Judge Robinson presi<»^; Crt Rptr V.Gunn«^^ 

*" present re discovery Issues; Smith & Nephew ordered to produce certan docs 
for in camera review; Arthrocare to produce prior art ttirough date of patent 
Issue; fiiittrtocafe must identify docs from Mr. Eggers or allow Smim & N^ew 
to review Mr. Egger's docs; Arthrocare ordered to search for ^na8s or con^ 
none exist; aU p»ties to schedule rema'ir^ depositions within one v«ek (ft) 

10/30/2002 - DeadRneupdated;setTetephoneConferenoef6r12,1)011/7/02setincourtbn 
10/30/02 (fl) 

11/06C002 183 Utter to Judge Robinson from J, Blumenfeld re status of 

— oftelephone conference; would like to discuss items 4 and 5 of 10/29/(CI^ 
attached is a proposed revision to the schediding order (ft) 

11/07/2002 184 LettertoJudgeRobinsonfromM^HebertwrifingonbehalfofSmfth&N^ww 
to Bst ttie items would like to raise (fairing 1 1/7/02 telephone conference 09 

11/07/2002 - Teleconference held; Judge Robinson presiding; at 

~ <fiscoveiyissues;s^oralargumenton'sta/'for11/25«2at11:00;partiesto 

f9e brieSs re moGor> for etoy shortly. <Fd) 

11/07/2002 - Deadline updated; set Oral Argument for 11:00 11/25/02 re "stay^ set durUig 

t^ecnf. on 11/7/02 (rd) 
11/08/2002 185 7RAI^CRIPTffledIP-<qteleprK)ne conference for dates of 11/7/0^^^ 

Robinson presiding; Court Rptr B. Gaffigan (ft) (Entry date 11/12^)2] 
11/12/2002 1M Steno Notes for 1 1/7/02 teleconference; Judge Robinson presiding; Crt Rptr B. 
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Gaffigan (ft) 

1 1/14;2002 187 MOTION by Smith & Nephew Inc. with Proposed Order to Stay these 

^ proceedings pending the reexamination of U.S. Patent *536 Answer Brief due 
11/29/02 re: [187-1 J motion {ft) [Entry date 11/1 5A)21 

1 1/14/2002 JM SEALED Memorandum in Support Ffled by Smfth & Nephew Inc. [1 87-11 

motion to Stay these proceedings pending the reexaminatk>n of U.S. Patent 
*536 (ft) [Entry date 1 1/1 5/02J 

11/14/2002 18i SEALED Declaration of Mark Kebert in support of Di # 188 (ft) [Entry date 
11/15/D2] [Edtt data 11/15A)2] 

1 1/1 5/2002 igO Letter to Judge Robinson finom W. Marsd^ Jr. enctosing documents and 

explanation of redactions to the Court for in camera review in accordance with 
the Court's instructions in ttie 10/30/02 conference and 11/7/02 
teleconference; Smith & Nephew has also provkJed the declaration of Eugene 
6. Joswick; the documents and the declaration disclose privileged informatk>n 
and have not been served on ArthroCare; (Sealed enctosures given to Judge 
Robinson) (ft) (Entry date 11/18/02] (Edit date 11/2QA)2] 

1 1/1 8/2002 191 Letter to Judge Rot)inson from K. Walter, Jr. enctosing, in addition to the 

material Smith & Nephew subm^d on 1 1/15/02 fbr in camera review, copies 
of SN 20822 In redacted and unredacted fom and an explanation for the 
redactkm attached as Exhibit ^ material was inadveitenlly omitted from tfie 
bincfer that Srnith & Nepliew submitted on 11/15/02 (Sealed efKk>sijres given 
to Judge Robteon) (fO {Edft date 11/20ni21 

11/18/2002 192 Letter to Clerk from W. Marsden, Jr. enclosing the original ^nature page for 
Declaration of Mark J. Hebert In support of Smith & Nephew^s Motion to Stay 
(D1 189); requests replace the faxed version prevk)usly stdmiitted with the 
enclosed original (fQ [Entry date 11/19/02) 

1 1/18/2002 113 CERTVnCATION OF PERRY CLARK by /KrthroCare Corp. re legible 

documents; to the extent better copies could be tocated, they were produced 
to Smim & Nephw at Mr. Eggers' deposftion on 1 1/13/02 (fQ (Entry date 
11/19«)2J 

1 1/21/2002 194 SE/VLED /Answer Brief Filed by ArthroCare Corp. [1 87-1] motion to Stay these 
proceedings pendng the reexamination dT U.S. Patent *536 • Rep^ Brief due 
11/29/02 (fO (Entry date 11/22AX2) 

11/21/2002 195 SEALED Appendbc to Brief FHed by ArthroCare Corp. Appending [194-1] 
answer brief (fQ [Entry date 1 1/22/02] 

1 1/22/2002 196 Letter to Judge Robinson from W. Marsden re addressing some issues hiave 
yet to resolve with ArthroCare regarding its document production; requests 
that the Court order ArthroCare to produce the requested documents and 
kiformation (fO [Entry date 11/25^2] 

11/22/2002 ISI Letter to Judge Robinson from M. Hebert re par^OyrlDeglble documents that 
came 1^ during the Telecnt on 11/7/02 (ft) [Entry date 11/25/02] 

1 1/22/2002 198 MOTION by Smith & Nephew Inc. with Proposed Order to Compel Ethtcon, 
inc. to comply with subpoena Duces Tecum and Ad TestificarKlum Answer 
Brief due 12/6A)2 re: 1198-1] mo6on (^ [Entry date 11/25/0^ 

11/22/2002 199 SEALED'Opening Brief Fded by Smith & Nephew Inc. [198-1] motion to 
Compel Ethlcorv Inc. to comply with sut>poena Duces tecum and Ad 
Testificandum (ft) (Entry date 11/25/02) 

1 1/22/2002 2Qa SEALED Dedarafion of Thomas M. Johston in support of DI # 190 (ft) [Enby 
date 11/25/02) 

1 1/25/2002 2&1 Letter to Judge Robinson from iC Jacobs Louden endosirig DI # 202, a 
proposed Revised Sdiedufing Order (1^ 

1 1/25/2002 2^ Proposed Revised Scheduling Order filed by ArthroCare Corp. (IQ 

1 1/25/2002 20i TRANSCRIPT filed [0-0] discovery hearing for dates of 10/30/02; Judge 
Rot^son presiding; Crt Rptr V. Gunrung (ft) 
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1 1/25/2002 204 SEALED MOTION by Smith & Nephew Inc. to Strike Documents as 
biadmlssible hearsay Answer Brief due 12/9/02 re: p04*ll motion (fQ 

1 1/25/2002 zz Status coi^erence hekJ; Judge Robinson presiding; Oft Rplr Hawkins; 

decisions: (1) produce iflegible documents-Denied; (2) Motion for Re-Argument 
on inequitable conduct-Denied; and (3) Trial win be bifurcated Into Rabrity and 
Damages (ft) [Entry date 12A)2/021 

1 1/26)2002 205 Ijetter MOTION by ArtbroCare Corp. to object to the disclosure of ArthroCare's 
cofifidentiaL information to Kenneth Burchfiel, Smith & NepheWs proposed 
paterrt law expert Artfirocare ob^ed to the disclosure; Mr. Burchflel has no 
need to view /VrthioCare's confidential information; should not be permitted 
access to /ArthroCare's confidential Information re: POS-I J motion (fl) 

1 1/27/2002 206 Memorandum ORDER denying [1 87-1 J motion to Stay ti)ese proceedings 

pencfing the reexamination of U.S. Patent '536; see order for reasons; denying 
1172-lJ motion to Strike 1167-11 answer brief{Aithrocare Corporation's 
Opposition to Smitti & Nephew's Motion for Reargument), denying [160-11 
motion for ReconsWerafon of a portion of ttie Court's [141-1] order, granting 
[1 11-11 motion for Leave to File amended answer and counterclm; However, 
discovery and trial of dft*s newty added counterclaim for antitrust vfolatioos are 
stayed consistent wftti the ru&^ on tiie issues of damages and willfuOfulness; 
granting [107-11 "Wtfon to BfRffcale Willfiilness and Damages, granting (107-21 
motion to Stay Discovery; discovery on the issues of willfulness and damages 
wm be stayed until after ttie verdict on inmngement and InvaTKiity has been 
returned; tiiese issues win be tried to a new Jury; DITs da^ of privilege 
pertaining to redactions in certain documents (Dl # 190) Is denied; court finds 
ttiat tiie info, redacted is equivalent to tiie unto, required to be included In a 
privilege log, and thus not |>rivileged info.( signed by Judge Sue 1^ Robinson ) 
copies to: cnsl (f^ 

11/27/2002 207 Letter to aerk from ICVValter, Jr. re hearing before Judge Rotwnson 

yesterday; counsel for Smitti & Nephew <fistra>uted ttie attached Table entitied 
Comparison <rf '502 and '536 Patent Claim Language; submitting for filng with 
tiie court; also filing separately, the Supplemental Declaration of Mark Hebert 
(Dl # 20C9, whkii was also distributed at the heating (10 

208 Supplemental Dedaration of Mark J. Hebert to si^jport of Sntitti & Nephew^s 
Motion to Stay (10 

209 TR/VNSCRIPT filed for Oral /^gument for dates of 1 1/25/02; Judge Robinson 
presWing; Crt Rptr. HawWns Reporting Sendee (fO [Entry date 12/02/021 

219 Amended ANSWER to comjtoint and COUNTERCUMM by Smtth & Nephew 
Inc. ;]wy demand against ArthroCare Corp, (rd) [Entry date 12/23^)21 

~ So Ordered moot^ p04-11.mo8bn to Strike Documents as Inadmlssibto 
hearsay per Dl« 206 (Memorandum OrdeO (10 [Entry date 04/09/0^ 

210 Letter to Judge Robliteon from J. Blumenfeld re proposed revised sche<ki6ng 
order tiled on 11/25/02 (Dl # 201 and 202); now ttwt ttie stay motion has been 
denied, would like to get a schedule to place promptly; request that be 
entered (ft) [Entry date 12/03/02| 

12/03/2002 211 Letter to Judge Robinson trom J. Blumenfeld re 11/27/02 Order; grar^ed Smith 
& Nephew's motion to amend lis answer to assert an antitrust counterdalm; 
stoyed discovery and trial on that coumercbini until after tiie trial of toe patent 
issues; ft Is /VrthroCare's understanding ttiat % need not respond to ttie antitrust 
counterclaim unti after ti« patent trial (fO [Entry date 12^)4/021 

12/03/2002 232 Letter to Judge Robinson from W. Mars<ten, Jr. responding to Dl # 210 

requesting entry of ArttiioCare's proposed scheduing order, Smitti & Nef^iew 
opposes entry of ttie proposed scheduling onfer; enctostng Smitti & Nephew's 
proposed schedufing orden request entry; aitematively, request a 
teteconference to resohre schedutir^ Issues (ft) [&itfy date 1 2/04/021 

12/03/2002 214 SEALED Letter to The Honorabte Sue LROblnsonlirom Jack R.BIimienfekf 
(ft) [Entry date 12/06/02] 



11/27/2002 
11/27/2002 
11/27/2002 
11/27/2002 
12/02/2002 
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12/04/2002 211 Letter to Judge Robinson from J. Blumenfeld re Smfth & Nephev/s letter of 

12/3/02 and proposed schedufing order; parties have proposed different paths; 
avanable for a teTephone conference (ft) [Entry date 12/06/02] 

12/09/2002 215 STIPULATION to extend time for Ethlcoa Inc. to fUe an answering brief In 
opposition to Dl # 198; with proposed order (ft) [Entry date 12/10/02) 

12/10/2002 216 SEALED Letter to Chief Judge Sue L Robinson from WiBiam J. Marsden, Jr. 

responding to outstanding document producfion issues wfth Exhibits A through 
H (ft) (Entry date 12/11/021 

12/11/2002 - ^ Ordered granting [215-1J stipulatton reset Answer Brief Deadline to 1/17/03 
re: (198-11 mofion to Compel ElWcon, Inc. to comply with subpoena Duces 
Tecum and Ad Testificandum ( signed by Judge Sue L Robinson ) Notice to 
aB parses, (rd) 

12/1 1/2002 217 Letter to Judge Robfrison from W, Marsden, Jr. responding to Ms. Jacobs 
Louden's letter of 1 1/26/02 (Dl # 204); request that the Court overrule 
ArthroCare's objecdon and allow Smith & Nephew to show confidential 
material to its patent law expert (fQ [Entry date 12/12A)2] 



12/23/2002 
12/26/2002 



213 Letterto Judge Roblison from J. Blumenfekl requesting a conference with the 
Court so that a schedule for the reminder of the case can be put into place 
leading to ttie 4/26/03 tri^ ctete (ft) 



220 Letter to Judge Robinson from W. Marsden, Jr. re Dl # 21 8; letter of 1 2/23/02 
requesting a teleconf; to set a schedule for the remainder of ttiis case; Smith & 
Nephew would have no objectfon to the Court extending the trial date to alfow 
time for decision on the Markman issues and sum igm.; seek Court's 
assistarKe In narrowing the issues for trial; request that the Court schedule a 
date two weeks before burden expert reports are due that ArthroCare must 
narrow the claims to the handfrit they wish to take to trial (il) (Entry date 
12/30A)2| 

01/02/2003 221 Letter to Judge Robinson from J. BlumenfeW responding to Smith & Nephew's 
12/26 letter concerning tt)e setting of a schedule and the 4/28/03 trial date ( Dl 
# 220); no reason why tttis case cannot be ready for trial 4 months from now; 
ArthroCare agafei requests a conference to get the schedufing impasse 
resolved (fl) [Entry date 01/03rt)3I 

01/09/2003 zz Deadine updated; set Status Conference for 2:00 1/22/03 per recent filings by 
the parties re schedufing matters (rd) 

01/09/2003 ^ Letter to Judge Rob'mson from K. Jacobs Louden confirmlig that the Court 

has set an in-person status confererice on i/22/03 at 2:00 p.m. (ft) [Entry date 
01/10/D3] - 

01/17/2003 ^3 SEALED Answer Brief fTled by Ethkxm, Inc 1198-11 molton to Compel Ethlcon, 
Inc. to comply vrith subpoena Duces Tecum and Ad TestHicarKlum • Reply 
Brief due 1/24/03 (rd) (Entry date 01/21^)3] 

01/22/2003 221 Steno Notes for 1722/03 Status Conference; Judge Robinson presiding; Crt 
Rptr. L Dibbs (ft) (Entry date 01/23/031 

01/22/2003 n Status conference hekl; Judge Robinson preskfing; oL rptr. L Dibbs (rd) 
[Enfry date 01/23/03] 

01/22/2003 zi So Ordered moottng [198-1] motion to Compel Ettiiconjnc. to comply wtth 
subpoena Duces Tecum and Ad Testificdndimi; per Status Conference 
1/22/03 (ft) [Entry date 04/09/03] 

01/23/2003 225 Revised SCHEDULING ORDER; on or before 1/29/03 ciefL shall submit to pUf. 

Hs final daim constmctfon; on or before 2/5/03 pttt shall file its expert report(s) 
on issues for which ft has ttie burden of proof (most notab^-lnfringement); defL 
Shan file Its rebuttal expert report by 2/1 9/03; 6f 2/12/03 deft, shall file tts 
expert report(s) tor which ft has the burden of proof (most notat)ly InvaUdl^; 
pttf. shaS file rebuttal expert report by 2/26/03; surninary jgm. rnottons due 
3/4/03; oral argument shall be 4/1/03 at 4:30; all motions in fimtne due 4/1/03 
with responses due 4/8/03; setting Pretrial conference fbr 4:30 4/15/03 ; Jury 
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Trial Date Deadline 9:30 4/28/03 ; See order for further details (signed by 
Judge Sue L. Robinson ) copies to: cnsl (rd) 
01/23/2003 n Deadline updated; Oral Arugment on Summary Jgm, Motions for 4:30 4/1/03 
per Dl#225 (rd) 

01/24/2003 226 TRANSCRIPT filed lO-OJ status conference for dates of 1/22/03; Judge 

Robinson presiding; Crt Rptr. U Dibbs (ft) 
01/27/2003 227 SEALED Reply Brief Hied by Smith & Nephew Ina [1 98-1| motion to Compel 

Ethlcon. Inc. to comply with subpoena Duces Tecum and Ad Testificandum (ft) 

(Entry date 01/29/03] 

01/27/2003 228 Declaration of Mark J. Hebert In support of Dl # 227 (ft) (Ei^ date 01/29/031 

01/27/2003 229 Notice of Deficiency from the court to defendant Smith & Nephew Ina; no 
original signature on Dl # 228 (fl) (Entry date 01/29/03] 

01/28/2003 230 Letter to Clerk from K. Walter, Jr, enclosing original signature page for Dl # 
228 which was filed on 1/27/03; please replace the faxed version previously 
submitted with the enclosed original (ft) [Entry date 01/29rt)31 

01/29/2003 231 Letter MOTION by ArlhroCare Corp. to object to the disclosure of ArthroCare's 
confidential Infbnnatton to Ronald Panitch, Smith & Nephew^s proposed patent 
law expert re: [231-1] moGon (ft) [Entry date 01/30/03] 

01/30/2003 232 Letter to Clerk from IC Walter, endosing fBpfeK»ment B 

which contain ttie correct letters to Declaration of Mark J. Hevcrt in Support of 
Smith & Nephew's Reply Brief to Support of Its Motion to Compel Ethlcon, 
which was fBed on 1/27/03; replace the attached exhibits with version 
prevkHisly submitted with the original (ft) (Entry date 01/31/03] 

01/31/2003 233 Letter to Judge Robinson from S. Balick requesfing oral arginnent on deft.'s 
motion to compel (DX 198). (rd) [Entry date 02rt>3A)31 

02/03/2003 234 STIPULATION to extend fime for Ethicon to respond to the counterdalm; with 

proposed order (rcQ (Entry date 02/04/03] 
(KUOSfZOOZ = So Ordered granKng [234.1] stipulation; Ethicon must respond to dea's 

counterclaim wftKn 30 days after Ethicon's cnsL receives nia from deft. Smith 

& NepheVs cnsL that there has been a verdtd in the patent tnal ( signed by 

Judge Sue L Robinson ) Notice to all partte. ^ 

02/10/2003 235 Letter to Judge Robinson from W. Marsden, Jr. requesting Immediate telecni. 
with court to address pltf.*s faOure to Bmit the asserted dalms (rd) 

02/1 1/2003 236 Letter to Judge Robinson from J. Blumenfeld responding to defL's letter of 
2/10/03 (rd) 

02/11/2003 - Deadline updated; setTelq)hone Conference for 7:30 2/13/03 per req. made 

fri D.L <^35 (rd)(&fit date 02/11/03] 
02/11/2003 231 Letter to Judg6 Robinson from K. water. ^. re 2n3«»tetecnf. and 

refief from the 2/12/03 due date lor defffe «vaild»y expert reports; req, court 

hold the due date for deft. untO after the telecnt date; cnsL for pitf. opposes 

this request (rd) 

02/12/2003 238 Letter! to Judge Robinson trom K. Water responding to X Bhimenfekf s tetter 
DX231.(rd) 

02/1 3/2003 ~ Tele-conference held; Judge Robinson presiding; crt rptr. K. Maurer present 
(rd) [Entry date 02/14/03] 

02/13/2003 - So Ordered mooting [206-1] letler/rnotion to object to the disclosure of 

ArftuoCare's confldenlial Infonnaeon to Kenneth Burchfrel, Smith & Nephew's 
proposed patent law expert; per Telephone Conference of 2/1 3/03 (ft) [Entry 
date 04^)9/03] |EdH date 04/09/03] 

02/13/2003 - So Orda^edmoofing [231-1] motion to object to the disclosure of ArthroCare'fe 
conlideneal infbnnation to Ronald Panitch, Smilh & NepheWs proposed patent 
law expert; per Telephone Conference of 2/1 3/03 (KQ [Entry d ate 04/09/03] 
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02/14/2003 239 TRANSCRIPT filed fO-O] telephone conference for dates of 2/1 3/03; Judge 
Robinson presicfing; art rptr. K. Maurer (rd) 

02/14/2003 240 Steno Notes for 2/1 3/03 lelecnt; Judge Robinson preskfing; crt rptr. IC 
Maurer. {rd} [Entry date 02/19/03) 

02/20/2003 241 STIPULATION to extend time for deft to serve rebuttal expert reports witti 
proposed order (rd) 

02/21/2003 :i So Ordered granting |241-1] s^)ula6on exterufing time for deft to serve 'rt^ 
rebuttal expert reports unt3 2/21/03 ( signed by Judge Sue L Robinson ) 
Notice to all parties, (rd) 

02/24/2003 242 CERTIFICATE OF SERVICE by ArthroCare Corp. re Opening Expert Report 
of Dr. S. Ndhum Goldberg (ft) [Entry date 02/27/03] 

03/04/2003 24a CERTFICATE OF SERVICE by ArthroCare Corp. re Expert Reports of (1) 

Creighton Hoflman, (2)Chade$ Van Horn. (3) Dr. S. Nahum Goldberg and Dr. 
Bilott H. Leitman. (rd) [Entry date 03/05/03] 

03/04/2003. 244 ArttvoCare Corp. Operwig Claini Construction Brief (rd) pntry date 03A>5/03| 

03/04/2003 245 SEALED /^ndbc to Bnef F0ed by Artim>Care Corp. Appending D J. 244 re 
dalm cor^struction (rd) [Entry date 03/05/03] 

03/04/2003 246 SEALED Smith & Nephew Ina Opening Claim Coristniction Brief (rd) (Entiy 
date 03«y5A)3J 

03/04/2003 247 MOTION by ArthroCare Corp. for partial Summary Judgment that the asserted^ 
claims of the patents-in-suit are not invalid due to obviousness or based on an 
alleged orvsale bar or public use Answer Brief due 3/1 3/03 re: P47-1] motion 
(rd) [Entry date 03/05/0^ 

03/04/2003 248 OperUng Brief Filed by ArthroCare Corp. [247-1] motion for partial Summary 
Judgment ti)at the asserted claims of the patents-in-suit are not dwalid due to 
obviousness or based on an alleged on-sale bar or put>lic use (rd) [Entry date 
03/05/0^ 

03/04/2003 249 MOTION by ArtivoCare Corp. for partial Summary Judgment that delL 

infringes the asserted daims of tiie *882 patent Answer Brief due 3/18/03 re: 
^49-1] motion (rcQ [Entry date 03/05/03) 

03/04tt003 2SSL SEALED Openlr^ Brief Filed by ArthroCare Corp. |249-1] motion for partial 
Summary Judgment that deft Infringes the asserted daims of the "882 patent 
(rd) [Entry date 03/05rt>3J 

03/04/2003 251 MOTION by ArthroCare Corp. with Proposed Order for Partial Summary 
Judgment tfiat deft, intringes dalm 1 of ti^ *592 patent Answer Brief due 
3M8/03 re: [251-1] motion (rd) [Entry date 03/05A)3] 

03/04/2003 252 SEALED Openbg Brief Filed by ArtivoCare Corp. [251-1] motion for Partial 
Summary Judgment thai deft. Mririgesclaini 1 of the ^92 patent (rd) [ErAry 
date ozmsm] 

03/04/2003 253 SEALED App^idbc to Brief Filed by ArthroCare Corp. Appending ^52-1] 
opening brief* P50-1] opening brief, [248-1] opei^ brief (rd) [Entry date 

03/04/2003 254 Letter to Judge Robinson from W. Marsden detaOtrtg a brief description of the 
filings made today vntti the court on behalf of defL (rd) [Entry date 03/05/03] 

03/04/2003 255 MOTION tyy Smith & Nephew Inc. with Proposed Order for parta 

Judgment of non-inftingement of U.S. P^ehts '536, 'a82« and *582 Answer 
Brief due 3/18/03 re: [255*1] motion (rd) [Emiy date 03A>5/03] 

03/04/2003 SEALED Opening Brief Red t>y Smfth & Nephew Inc. [255-1] motion for partial 
Sumrhary Judgment of ruNvnifringement of U.S. Patents *536, '^02, and '592 
(n9 [Entry date 03A)5ff)3] 

03/04/2003 ^ MOTION 1^ Smith & Nephew Ina with Proposed Order for Part^ 

Judgment of (1) nonenablement, (2) Indetinitoness, and (3) lack of written 
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de$cr^)tion Answer Brief due 3/18/03 re: 1257-11 motion (rd) [Entry date 
03A)5/0^ 

03A)4/2003 258 SEALED Opening Brief Filed by Smith & Nephew Inc. [257-1] motion for 

Partial Summary Judgment of (1) nonenablement. (2) mdefiniteness. and (3) 
lack of written description (rd) [Entry date OZlOSfOZ] 

03/04/2003 259 MOTION by Smith & Nephew Inc. with Proposed Order for Summary 

Judgment to enforce the settlement agreement removkig control RF product 
from the case Answer Brief due 3/1 8/03 re: [259-1] motion (rd) (Entry date 
03/05/03] (Edit date 03/05/03] 

03/04/2003 260 SEALED Oper^ng Brief FBed by Smith & Nephew Inc. [259-1] nwfion for 

Summary Jud^nt to enforce (he settlemenl agreement removing control RF 
product from the case (rd) (Entry date 03/05rt)31 [Ecfit date 03«)5rt>:q 

03/04/2003 261 MOTION by Smith & Nephew Inc. with Proposed Order for Swtwiaiy 

Judgment of invafidity based on prior art Answer Brief due 3/1 8/03 re: [261-1] 
moSon (rd) [Entry date 03/05/03] 

03/04/2003 262 SEALED Opemng Brief Filed by Smith & Nephew Inc. [261-1] mofion fbr 

Summary Judgment of invaHdity based on prior art (rd) [Entry date 03/05/03] 

03/04/2003 263 SEALED Declaration of Wlffiam J, Marsden, Jr, In support of dea.^ summary 

jgm. motions filed 3/4/03 (rd) (Entry date 0^m5m] 
03/04/2003 264 SEALED Dedara«on of WiBlam J. Marsden, Jr Volume 1 1n support of D^*s 

summary jgm. mofions Wed 3/4/03 (rd) [Entry date 03/05/03] 
03/04/2003 265 SEALED Declaration of William J- Marsden, Jr. Volume 2 in support of Dell's 

siMnmary fern, mofions fled 3/4A)3 (rd) [Entry date 03AW/031 

03/04/2003 266 SEALED Declaration of Wiffiam J. Marsden, Jr. Volume 3 m support of Deft.*s 
summary jgm. motions filed 3/4/03 (rd) [Entry date 03A)5A)3] 

03/04/2003 267 SEALED Declarafion of WWam J. Marsden, Jr, Volume 4 in support of Deffs 
summary Jgm. motions filed 3/4/03 (rd) [Entiy date 03«)5/031 

03/04«003 268 SEALED Declaration of VWBIam J. Marsden. Jr. Volume 5 In support of Deffs 
summary jgm. motions filed 3M/03 (rd) [Entry date 03/05/03] 

03/04/2003 269 Letter to Cleric from E Joswick enclosfing tw^ 

for deft's opening dalm construcfion brief (rd) [Entry date 03«)5A)31 

03/05/2003 21SL SEALED Joint Claim Construction Stetement (nl) 

03/17/2003 2Z1 Letter to Judge Robinson from J. Blumenfeld advising that on 3/14/03, the 

Patent Office Issued a Notice of Intent to Issue a Reexamination Certificate, a 
copy of which Is attached as Exhibit A (ft) [Entry date 03/18A)3] 

03/17/2003 272 FACTION by Smith & Nephew Inc. Proposed Order to StnTce the Expert 
Reports of Creighton G. Hoffman and Elliott H. Leitman Answer Bnef .due 
3/31/03 re: [272-1] motion (fl) [Entry date 03/18/03] 

03/17/2003 221 SEALED Opening Brief Ffled by Smfth & Nephew Inc. {272-1] motion to Strike 
the Expert Reports of Creighton 6. Hofliham and EUtott H. L^tman (fO (Entry 
date03/18m] 

03/18/2003 274 MOTION by ArftroCare Corp. to Strice the Roos Dedaradoo Answer Brief due 
4/1/03 re: 1274-1] mofion (ft) (Entry date 03/19/03] 

03/1 8/2003 2Zi SEALED Answer Brief Red by /\rthroCare Corp. 1259-1] motion for Summary 
Judgment to enforce the settlement agreement renwvlng control BF product 
from the case • Reply Brief due 3/25rt)3 (R) [Entry date 03/19/03] 

03/18/2003 276 Declaration of John T. Raffle (ft) (Entry date 03/19/03) 

03/1 8/2003 277 SE/U.ED Declaration of Phifip E Eggers In OpposMon to Smith & Nephew's 
Motion for Sum. Jgm. of tovaKdily based on Prior Art (ft) (Entry date 03/19/03] 
(Edit date 03n9A)3] 

03/18/2003 221 SEALED Declaration of Greighton 6. Hoffman (ft) (Entry date 03/19/03] 
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03/1 8/2003 279 SEALED /Answer Brief Filed by ArthroCare Corp. [255-1 j motion for partial 

Summary Judgment of non-infringement of U.S. Patents '536» "SSZ, and '592 - 
Repfy Brief due 3/25/03 (fQ [Entry date 03/19/031 

03/1 8/2003 2S0 SEALED Answer Brief Fited by ArthroCare Corp. {261-1] motion for Summary 
Judgment of invafidity based on prior ait - Reply Brief due 3/25/03 (ft) [Entry 
date 03/19/03] 

03/1 8/2003 281 SEALED Answering Brief by ArthroCare Corp. in opposition to [24&-1] 
Opening Claim Construction Brief (ft) (Entiy date 03/19/03] 

03/1 8/2003 282 SEALED Responsive Claim Construction Brief by Smith & Nephew Inc. (ft) 
(Entry date 03/19/03] 

03/18/2003 283 SEALED /Answer Brief Filed by Smith & Nephew Inc |^47-1] motion for partial 
Summary Judgment that the asserted claims of the patents-in-sult are not 
InvaKd due to obviousness or based on an alleged ornsale bar or public use - 
Reply Brief due 3/25/03 (ft) [Entry date 03/1 9/03] 

03/1 8/2003 284 Answer Brief Red by Smith & Nephew Inc. [249*1] motion for partial Summary 
Judgment that dell mfringes the asserted claims of t^e *882 patent * Reply 
Brief due 3/25A)3 {(Q [Entry date 03/19/03] 

03/1 8/2003 285 SEALED Answer Brief FOed by Smith & Nephew Inc t25M] motfon for Paitistl 
Summary Judgment that deft infringes claim 1 of the '592 p^ent - Reply Brief 
due 3/25A)3 (ft) [Entry date 03/19/0^ 

03/18/2003 2S& SEALED Declaration of Eugene B. Jpswick (IQ (Entry date 03/19/03] 

03/1 8/2003 291 SEALED Declaration of Dr. S. Nahum Goldberg QM. 1) (fQ [Entry date 
03/19/03] 

03/18/2003 288 SEALED Dedaration of Dr. S. Nahum Goklberg (Vol 2) (ft) [Entry date 
03/19/03] 

03/18/2003 289 SEALED Declaration of Dr. S. Nahum Goldberg (Vol 3) (fQ [Entry date 
03/19rt)3J 

03/1 8/2003 29g SEALED Declaration of Dr. S. Nahum Goldberg (Vol. 4) (ft) [Entry date 
03/19/03] 

03/18/2003 2S1 SEALED Declaration of Dr. S. Nahum Goldberg (VoL 5) (ft) [Entry dale. 
03/19/03) 

03/18/2003 292 SEALED Answer Brief Red by ArthroCare Corp. P57-1J motion for Partial 
Summary Judgment of (1) nonenablement, (2) IndefmftenesSr and P) lack of 
wr^en description - Reply Brief due 3/25/03 (ft) [Er^ date 03/19/03] 

03/18/2003 293 Arthrocare*s Covenant rx>t to sue Smith & Nephew on certain claims of the • 
patents in suit (IQ (Entry date 03/1 9/03] 

03/20/2003 2S± Utter to Cleric from IC Walter enclosing a Rule 7.1.1 Cert^te for D.t # 272; 

neglected to contact opposir>g cnsL re the motion before fBIng, have since 
contacted and believe Ihe motion wH be opposed (f^ 

03/21/2003 295 Letter to Judge Robinson from W, Marsden, Jr. respoiKfing to D.i. # 271; Smith 
& Nephew requests tiiat it be given leave to take Examtr)er Mended 
deposition, presumffig that tite appropriate approval can be obtained firom the 
Patent Office (ft) (Entry date 03/24A>3] (E(tit date 03/24A)3) 

03/25/2003 296 Reply Brief Red by ArthroCare Corp. (249-1] motion for partial Summary 

Judgment that delL infringes tiie asserted claims of the '682 patent (ft) [Entry 
date03/26m| 

03/25/2003 297 Reply Brief FOed by ArthroCare Corp. [251-1] motion for Partial Summary 
Judgment tiiat defL in^'nges daim 1 of the *592 patent (fQ (Entry date 
03/26A)3] 

03/25/2003 29g Reply Brief Filed tyy ArthroCare Corp. [247-1] motion fbr partial Summary 

Judgment ttiat the asserted claims of the patents-in^ are not Invalid due to 
obviousness or based on an alleged on-saie bar or pubic use (ft) (Er^ date 
03/26/03) 
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03y25/2003 29a SEALED Reply Brief Ffled by Sfnilh i Nephew Inc. [259-1 J motion for 

Summaiy Ajdgmenl to enforce the settlement agreement removing control RF 

product from the case (ft) [Entry date 03/26/031 
03/25C003 300 SEALED Reply Brief Filed by Smith & Nephew Ina [257-11 motion for Partial 

Summary Judgment of (1) nonenablement (2) indefiniteness. and (3) lack of 

written description (ft) [Entry date 03/26/031 

03/25/2003 301 SEALED Reply Brief Filed by Smfth & Nephew Inc. (255-11 motion for partial 
Summary Judgment of non-lnfringement of U.S. Patents "SSS. '882. and '592 
(iO [Entry date 03/26/031 

03/25/2003 302 SEALED Reply Brief Red by Smith & Nephew Inc. [261-11 motion for 

Summary Judgment of Invalidity based on prior art (ft) (Entry dale 03/26A)31 

03/25/2003 mi SEALED Declaration <rf Michael A. Choll (ft) (Entry date 03/26/031 

03/25/2003 2Q1 SEALED DeclaraUon of Kim H. Manwaring (fO [Entry date 03/26A)31 

03/25/2003 3^ SEALED Declarafion of Kefth A. Waller. Jr. (ft) [Entry date 03/26/031 

03/25«003 38£ Declaration of Kenneth L Tayk^ (ft) [Entry date 03/26/03] 

03/25/2003 307 Notice of Deficiency from the court to defendant Smith & Nephew Inc.; no 
or! ^nal signature on Declaration of Kenneth L. Taylor (D.I. # 306) W [Entry 
date 03/26/03] 

03/26/2003 n Deadline updated; Motion Hearing set for 2.-00 4/1/03 (moved from 4:30 psru) 
for [274-1] motion to Strike the Roos Declaration, [272-1] motion to Stn"ke the 
Expert Reports of Creighton G. Hoffman and Qfiott H. Leitman, [261-1] motion 
for Summary Judgmerrt of Invafidily based on prior art, (259-1) motion for 
Summary Judgment to enforce the settlement agreement removing control RF 
product from the case, {257-1J motion for Partial Summary Judgment of (1) 
nonenablement, (2) Indefiniteness, and (3) lack of written description, P55-1 J 
motion for partial Summary Judgmerit of non-Infringement of U.S. Patertts 
•536 •882, and "592, (251-11 motk)n lor Partial Summaiy Judgment that defL 
Infringes daim 1 of the '592 patent, (249-1] motion for partial Summary 
Judgment tiiat deft, infringes the asserted claims of the '882 patent, [247-1] 
motion for partial Summary Judgment tf^t the asserted dsums of the patents- 
m-suit are not invaSd due to obviousness or based on an aBeged on-sale bar 
or pubBc use, JWI-I] motion to object to the disdosure of ArthroCare's 
confidential tofonnation to RonakI Panltch, Smfth & Nephew's proposed patent 
law ey^&i, POS-IJ motion to ol^ed to ttie disdosure of ArthroCare's 
confidential infbnnation to Kenneth Burchfiel, Smith & Nephew's proposed 
latent law expert. [204-1] motion to Strike Documents as inadmls^ble 
hearsay, 1198-11 motion to Compel EtWcon, Ina to comply with subpioena 
Duces Tecum and Ad Testificandum (fd) 

03/26/2003 Declarafion of Brian W. Napper (fO [Eniry date 03/27/03] 

03/26/2003 3ro Notice (tf Deficiency from the court to defendant Smith & Nephew Ina; no 
on^ signature on Declaration of Brian W. Napper (DX # 308) (tQ [Entiy 
date 03/27/03] 

03/26/2003 310 CERTIRCATE OF SERVICE by Smtth & Nephew Inc. re supplemental 
response to modified 1 st set of Intetrogs (No. 6) (ft) [Enfry date 03/27/<»l 

03/26/2003 Ml Letter to Clerk from K.VVMler. Jr. enclosing the oii^ 

Declaration of Kenneth D. Taylor PX# 30Q; replace the fexed version wim 
the ori^nal (fQ (Entry date 03/27/03] 

03/31/2003 312 Answer Brief RIed by ArthroCare Corp. [272-11 motion to Strike the Expert 
Reports of CrelgWonG.Homnan and EIHotlH. Leitman -Reply Brief due 
4/7/03 ^ [&itry date 04A>1/03] 

03/31/2003 313 CERTIFICATE OF SERVICE by ArthroCare Coip* re supptemenlal rebuttal 
expert report of Chartes E, Van Hon\ (fl) (Entry date 04/01/03] 

03/31/2003 an MOTION by ArthroCare Corp. w»h Proposed Order for Tbnottiy E. DeMasI to 
/Appear Pro Hac Vice ^ [Entry date 04/01/03) 
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03/31/2003 315 MOTION by Smith & Nephew Inc. with Proposed Order for Karen I. Boyd. 
Esquire to Appear Pro Hac Vice (tt) [Entry date 04/01/031 

04/01/2003 316 MOTION by ArthroCare Corp. in Limine to exclude the testimony of Smith & 
Nephev/s Patent Law Expert, Ronald L. Panilch Answer Brief due 4/8A)3 re: 
[316*1] motion (fl) [Entry date 04/02/03] 

04/01/2003 311 MOTION by ArthroCare Corp. bi Limine to preclude Smith & Nephew from 

relying on any undisclosed facts or clefenses Answer Brief due 4/8/03 re: P17- 
1] motion (ft) [Entiy date 04/02/03] 

04/01/2003 315 UNOPPOSED MOTION by ArthroCare Corp. in Limine to preclude Sm^i & 
Nephew from referring to injunctive relief that may be sought as a result of a 
finding of Infringement re: [318-1] mofion (ft) [Entry date 04/02/03] 

04/01/2003 319 MOTION by /^roCare Corp, In Limine to preclude Smith & Nephew from 
referring to a purported control RF Settlement Agreement Answer Brief due 
4/8/03 re: [319-1] motion (ft) (Entry date 04/02A>3J 

04A)1/2003 32ft MOTION by ArthroCare Corp. In Limine to preclude Smith & Nephew from 

r^ernng to Arthrocare's withdrawal of certain claims Answer Brief due 4/8/03 
re: [320-1 J motion (ft) (Entry date 04/02/031 

04/01/2003 ^ MOTION by ArthroCare Corp. in Limine to preclude Smith & Nephew from 
^ . refening to Judge Orrick^ December 1.1998 interlocutory dedsion in the 

Ethicon case Answer Brief due 4/8/03 re: [321-1] motion (ft) [Entry date 
04102m] 

04/01/2003 3^ MOTION by ArthroCare Corp. in Umine to try Inequitable corxluct to the Court 
and to preclude Smith & Nephew from raising Issues of Inequitable conduct 
before ihe ]wy Answer Brief due 4/8/03 re: [322-1] motion (ft) (Enliy date 
04/02^03] 

04/01/2003 ^ MOTION by ArthroCare Corp. In Umine that Smith & Nephew's Indefinlleness 
defenses not be presented to the jury Answer Brief due 4/8/03 re: [323-1] 
moSon (ft) date 04/02/03) 

04/01/2003 324 SEALED MOTION by /ArthroCare Corp. ki Limine to prechide Smith & Nephew 
from referring to Its anfinist counterclaim or allegediy harmful efl^ 
Arthrocare*s RF Devices Answer Brief due 4/8/03 re: (324-1] motion {tq (Entry 
date 04mm\ 

04/01/2003 32£ SEALED MOTION by Smith & Nephew Ina in Limine 1 of 6 to exclude certain 
Arthrocare expert testimony Answer Brief due 4/8/03 re: (325-1] motion (fQ 
(Entry date 04A)2A)3] 

04/01/2003 326 SE/VLED MOTION by Smith & Nephew Inc. in Limine 2 of 6 to exclude certain 
evidence related to Arthrocare's products Answer Brief due 4/8/03 re: [326-1] 
motion [Entry date 04/02/03] 

04/01/2003 327 SE/U.ED MOTION by Smith & Nephew Inc. In Umine 3 of 6 to exclude 
evidence of the reexamination of the "526 patent-ln-suit Answer Brief due 
4/8/03 re: (327-11 motion (fl) [Entry date 04/02/03] (Eda date 04/02/03] 

04/01/2003 328 SEALED MOTION by Smith & Nephew Ina In Limine 4 of 6 to exclude certain 
evidence related to fMrenslrig Answer Brief chie 4/8/03 ra: (326*1] motion (^ 
(Entry date 04/02A)3] 

04/01/2003 32s. SEALED MOTION by Smith & Nephew Ina in Limine 5 of 6 to exclude certain 
Smith & Nephew documents Answer Brief due 4/8/03 re: (329-1] motion (fQ 
(Entry date 04/02^)3] o 

04/01/2003 230 SE/KLED MOTION by Smith & Nephew Ina in Limine 6 of 6 to exdude 

evidertce related to the control RF product Answer Brief due 4/8/03 re: [330-1] 
motto 0t) (Enby date 04/02/03) 

04/01/2003 331 SE/KLED Answer Brief Filed by Smith & Nephew Ina (274-1] mcMion to Strike 
the Roos Dedaralfon - RepV Brief due 4/8/03 (ft) [Entry date 04Xk2/03) 

04/01/2003 - Oral Argument held; Judge Rotwison presiding; Court Rptr. Hawkins; re: sum. 
jgm. motions (ft) (Entry date 04/03/03] 
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04/02/2003 - So Ordered granting 1314-1J motion for r«no»yEDeMadto 
04/uz/^uuj - vice (signed by Judge Sue L Robinson) Notice to an parties. (««) 

# 270) (tt) [Entry date 04/03^03] 
~ mUe^3^JgeRo«.^^^ 

04/02Q003 mSEALEDLettertoDeputyaericTa«onefromlCVte^^ 

— enclosing replaceroert pages to motion in limine 4 of 6 W [E™y <»» 
O4/03mj 

04/03/2003 23£ TIVKNSGimfiled;oral8rgumentfordate8of4/1/03: Ji«JgeRol)inson 
presiding: Hawkins Reporting Servtea (R) 

nAuvrnMn SEALED Reoly Brief Red by Smith & Nephew Inc. P72-1J motion to Strike the 
04/07/2003 2mS^DRew«^^.^^^y^^^^^gj^„Leilman(rd)P^ 

04/08/03] 

04/08C0M 337 Answer Brief Filed by Smilh & Nephew Inc. 1320-11 """2? 
04/08C003 m ^ J, ^/phe^from referring to /Mthrocare-swahdrawal of certain 

dabns (fl) {Entry date 04/09/031 
04/08tt003 ^ Answer Brief Filed by Smith & Nephew Inc. P17-1jnjoto> InUnfci^^^ 
— ^ prediHte Smith & Nephew from relying on any uwBsdosed fects or defenses 
(ft) [Entry date 04/09/03] 
04/08C003 339 Answer Brief Filed by Smith* Nephew lr»a 1321-1] 

oredude Smith & Nephew from refening to Judge OtM^sDwet^ 1. 1938 

K^ocutory decision In the EtWcon case (f^ lEntry dale04A>9«)3] 
04/08«003 340 Answer Briefly by Smith & Nephew Uia 1323-1] moto^ 

— ^ Nephews mdellnileness defenses not be presented to the jury (ft) [Entry 
date 04109/031 
04fl)8C003 341 SEALEDAnswerBrlefFiledby Smith 

■ to preclude Smith & Nephew from refening to ^.^'^^^^^^^^'^'jSZ.nrt 
^tegedly harmful elfe^ of Arthrocare's RF Devices (ft) (Entry date 04A)9/03] 

0^812003 342 Answer Brief FUed by AithroCare Corp. [325-1] mofion In Lii»*ie 1^6 to 

04W8C003 ^^^^^fj;*^^^^,^ 

04WW2003 343 SEALEDAnswerBriefFiledl>yAithroCareCorp.I32e^^^ . 

wioBcuo;. ^ 6 to exclude certain evidence related to Arthrocare's products (ft) (Entry date 
04/08A>3] 

04ro»2003 344 Answer BilBf Filed by ArthroCareCoip.[327-1]i|no^ 

04I0WZWW ^^^^^jdence of the reexamination of the •536 patent-in-sua (ft) lE^ 

04/09A)3] 

04K)8C003 34i SEALED Answer Brief Filed by ArthroCare Corp. 1^8-1] mofion "jj?* * ^ 
ovQwaiui ^eS^xdude certain evidence related to licensing (ft) [B»tiy date 04/09^ 

04/08C003 346 SEAI£D Answer Brief Fied by ArthroCare Cor|K SIi!S5m* 
^ 6 to exclude certain Smith* Nephew documents (^ (Entry date 04/0»a3I 

04«)8O003 347 SEALED Answer Brief Ffled by ArthroCare ^rp.(MWlm^^ 

6 to exdude evidence related to the control RF product (8) [Entry date 

04mm] 

04rt)W2003 34a Reply Brief Filed by ArthroCare Corp. P74-11 motion to Strike the Roos 
Declaration (ft) [Entry date 04/09/03] 

04/0W2003 3^ Answer Brief Filed by Smfth & Nephew Inc. t3^-lljn[!?«f!L^^ 

^ ineqiilable conduct to the Court and to preclude Snwthfi Nephew from rri^ 

issws of ineqiAaUe conduct before me ^lry (f9 [Gninr date <>4n)0A)^ 
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04/08;2003 350 Answer Brief Filed by Smith & Nephew Inc. [316-1] motion In Limine to exclude 
the testimony of Smith & Nephew's Patent Bq)ert, Ronald L Panitch (ft) 
[Entry date 04/09/03] 

04/08/2003 351 Letter to Judge Rolwnson from W. Marsden. Jr. notifying the Court that Smith 
& Nephew rs not opposhg ArthroCare's Motion in ftmine to preclude Smith & 
Nephew from referring to purported ConUol RF Settlement Agreemerit; Smith 
& Nephew's Motion in fimine 6 of 6 seeks to exclude ail evidence relating to 
the Control RF product; Smith & Nephew is not opposing ArthroCare's 
Unopposed Motion in Limine to preclude Smith & Nephew from referring to 
Injunctive Relief that may be sought as a result of a finding of infringement (ft) 
(Entry date 04/09/03] 

04/09/2003 352 MEMORANDUM OPINION ( signed by Judge Sue L Robinson ) copies to: 
cnsl. (rd) 

04/09/2003 3Sa MEMORANDUM ORDER constniing (he disputed dalm language in aS. 

Patents '535. '882. and '592 as Osted in this order( signed by Judge Sue L 
Robinson ) copies to: cnsL (rd) 

04/09/2003 354 ORDER denying [261-1] moton for Summary Ju(^errt of Invalidity based on 
prior art, denying [259-1] motion for Summary Judgment to enforce the 
settlement agreement removing control RF product from the case, denying 
[257-1] mofion for Partial Summary Judgment of (1) nonenablement, (2) 
Indefiniteness. and (3) lack of written descriptfon, denying [255-1] motion for 
parttai Summary Juc^ment of non-infringement of U.S. Patents '536, 'SOa, and 
'592, denying [251-1] motton for Partial Summary Judgment that deft, 'mfringes 
dabh 1 of the '592 patent, denying [249-1] motion for partial Summary 
Judgment that deft, infringes the asserted claims of the '882 patent, denying 
[247-1] motion for pdrfial Summary Judgment that the asserted cl^ms of the 
patents-ill-suit are not invaid due to obviousness or based on an alleged on- 
sale barorpubSc use (signed by Judge Sue L Robinson) copies to: cnsL (rd) 

355 Letter to Judge Robinson from J. Slumenfeld re key contested Issue In case; 
whether the Roos *198 patent diseases electrically conductive fluid (ft) [Enfry 
date 04/10^3] 

356 ArthroCare'a Supplemental Covenant not to sue Smith & Nephew on certa^ 
claims of the patents4n-sim (ft) [Entry date 04/11/03]' 

357 Joint Proposed Preliminary Jury instructions t^y ArthroCare Corp., Smith & 
Nephew Ina (ft) [Entry date 04/11/03] 

35g ProposedVofr dire questions byArthroCare Corp. (ft) [Entry date 04/11/03] 

359 Proposed Veiidk:! Sheet filed by ArthroCare Corp. (ft) [Entry date 04/11/03] 

360 Joint PRETRIAL ORDER (ft) [Entry date 04/11/03] 

364 Proposed Voir dire questions by Smith & Nephew Ina (rd) [Enfry date 
04/14/D31 

365 Proposed Verdict Sheet filed by Sntith & Nephew fric(rd) (Entry date 
04/14A»] 

366 Proposed Jury tnstnictk2ns by ArthroCare Corp^ Smith & Nephew Ina (rd) 
(Enfry date 04n4/03] 

361 Letter to Cleric from IC Walter, Jr. enclosing original signature page for 
Declaration of Brian W. Nailer (D.I. 308) (rd) (Entry date 04/14/03] 

362 Letter to Judge Robinson from IC Walter, Jr. re Mr^ Bhimenfekf s letter relating 
to deft.*^ opposition to pItL's motton \^ limine lo ^(ckide the testimony of ft 
Panilch (rd) (Entry date 04/14/03] 

363 Letter to Cleric from K. Walter, Jr. enclosh>g replacement page 4 to deffs 
opposifion to motion in limine to excktde the testvnony xA R. Panitch. (rd) 
[Enfry date 04/14/0^ 

367 MEMORANDUM ORDER denying (330-11 motion In Lknine 6 of 6 to exdude 
evidence related to the confrd product, gran^ in part, denying x^ part 



04/09/2003 

04/10^2003 

04/10/2003 

04/10/2003 
04/10/2003 
04/10/2003 
04/10^2003 

04/10/2003 

04/10/2003 

04/11/2003 

04/11/2003 

04/11/2003 

04/14/2003 
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04/14/2003 
04/14/2TO3 
04/14/2003 

04/15/2003 

04/16C003 

04/23/2003 

04/23/2003 
04/25/2003 
04/28/2003 

04/2W2003 



„.:^»^r«urtRrtr.V. Gunning 



Pre^ conference hew; Judge Rol^son |»es^ 
~ «0lEnliydato04n6»3J dates of 4/1S«»:J«<*9e 

d8le04C4i03| »„M««ten.Jr.reclartfica«onof4»«>3 
saLetlertoJodgeftoblnsonf^m^^^^ 
2^ Memorandum Opimon.«^0^^^ 




04/28/2003 
04128/2003 

04/28/2003 



^ Memorandum Opin»on.an«^--v^. • 
^4 tettertoJudgeRoblnsonfrom J-BUimenfeldrer 

SmHh & Nephew («> w^ma the Court of SmUh & 

<h,etoob«io«sne8s(IO -,.,,,,^^60 re ertdenfiaiy issues W 

l«Her«oJudgeltoblnsonfromW.Marsdcn. 
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an order requiring ArthroCare to bring its in-house counsel and vice president 
John Raffle to testify at trial (ft) 

04/28/2003 380 SEALED Letter to Court Dated 4/28/03 (ft) 

04/29/2003 Ml Letter to Judge Robinson from J. Blumenfeld responding to deft.'3 letter of 
4/28/03 req. court to order pitf/s m house cnsl., John Raffle, to testify at trial, 
(nl) 

04/29/2003 382 SE/M-ED Letter to Judge Robinson from Wailam Marsden, Jr. (rd) 

04/29/2003 ~ Deadline updated; set Telephone Conference for 4:00 4/29/03 (rd) 

04/29/2003 383 better to Judge Robinson from K. Watter, Jr. responding to pttf.'$ letter of 

4/28/03 adding a proposed instruction on reexamination to the preliminary jury 
instr, (rd) 

04/29/2003 - Teleconference held; Judge Robinson presiding; crt rptr, B. Gaffigan present 
(rd)lEntfy date 05/01/031 

04/30/2003 3M Voir dire to the Jury Panel (ft) 

04/30/2003 2&£ Prettminary Jury Instructions (ft) 

04/30/2003 386 Letter to Judge Robinson from W. Marsden, Jr. ro Smfth & Nephew's request 
to preclude ArtlvoCare from refemng to, or offering any evidence at trial 
related to nonobviousness, paitojlarly any evidence or argument related to 
secondary considerations of nonobviousness (ft) 

04/30/2003 - Jury trial held DAY 1; Judge Robinson preskiing; Court Rptrs K. Maurer/B. 
Gaftigan; Jury Selection and Instruction (f^ 

04/30/2003 l-etter to Judge Robinson from W. Marsdeh« Jr. requestir^ reconsideration of 
ruling this morning that ArthroCare may Introduce evidence of Smith & 
Nephev/s alleged copying of the ArthroCare devices (IQ [Entry date 05/01/03] 

04/30/2003 388 Steno Notes for 4/30m Jury Trial; Judge Rob&ison preside 
Gaf^an (^ {Entry date 05/01/03] 

04/30/2003 3SS Steno Notes for 4/29A)3 teleconference; Judge Robinson presiding; Court ' 
Rptr. 6. Gaftigan («9 (Entry date 05/01/03] 

04/30/2003 ^ TRANSCIUPT ^ed |IM)] telephone conference for dates of 4/29/03; Jutige 
Robinson presiding crt. rptr. B. Gaffigan (rtQ {Entiy date 05/01/03] 

05/01/2003 - Jury trial held DAY 2; Judge Robinson presldiv^; Court Rptr V.^ 

05/02/2003 - Jury trial held DAY 3; Judge Robinson presldoig; Court Rptrs. ICMauren/B. 
Gaffigan (ft) 

05/05/2003 291 SEALED Letter to Honorable Sue L Robinson torn Marie J. Kebert (10 
date05A>5/03) 

05/05/2003 392 MOTION by ArthroCare Corp. to preclude Dr. MichadI Chotl from Tesftfying 
about the r>rior Art Answer Brief due 5/19/03 re: [392*1] motion (ft) 

05/05/2003 393 MOTION by ArtfvoCare Corp. to preclude Dr. Kim Manwaring from testHyIng 
about the Codman ME2 and a new report produced on May 4. 2003 Answer 
Brief due 5/19/03 re: [393-1] motion (fQ 

05/05/2003 Steno Notes for 5/2/03; daily notes: Judge Robinson preslcfing; Jury Trial; crt 
rptr. B. GafKgan (rd) 

05/05/2003 - Jury trial held DAY 4; Judge Robinson presiding; Court Rptr. V. Gunning; D J. 

# 392 is denied and DJ. # 393 is granted In part and denied In part per trial 
luSng Vff Judge Robinson (1Q 

05/05/2003 n So Ordered (Judge Robinson Ruled In Court During TriaQ granting in part 
denylr>g In part [393-1] motion to preclude Dr. Kim Manwarfang from testffy^g 
about the Codman ME2 and a new report produced on May 4, 2003, denying 
[392-1] motion to preclude Dr. Afichael Choi torn TesSfying about the Prior Art 
(fQ [Entry date 05A)6/03) 

05/06/2003 zL Jury tristfhdd DAY 5; Judge Robinson presiding; Court Rptrs. K.Maurer/B. 
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398 



Gaffigan (ft) 

05/06/2003 - 395 Letter to Judge Robinson from J. Parrett, Jr. enclosing parties proposed jury 
mslructions in hard copy and on cfisk. (rd) 

Proposed Jury Instructions by ArthroCare Corp.. Smith & Nephew Ina (rd) 
Steno Notes for 5/6/03 Dafly Notes of Jury Triat B. Gaffigan (rd) 
Jury trial held DAY 6; Judge Robinson preslcflng; Court Rptr. V. Gunriing; Deft 
moves under Rule 50; Judge Robinson reserves jgm. (f^ 
ORDER directing Oetk of the coifft to furnish lunch for 8 jurors on May 1 and 
2. 2003 { s^ned by Judge Sue L Robinson ) copies to: fciandal admia (rd) 
Jury trial held DAY 7; Judge Robinson presi<fing: Court Rptrs. K. Maurer/ 
Gaffigan present (ft) 

Steno Notes for 5/8/03; Daily Jury Trial Note; crt rptr. B. Gaffigan (rd) 
SEALED MOTION by Smith & Nephew Inc. Rule 50(A) for Judgment as a 
Matter of Law Answer Brief due 5/23/03 re: 1400*11 mofion (rd) 
ORDER dkecting aerie of the court to furnish lunch for elg W (8) jurors from 
5/5-9/03( signed by Judge Sue L. Robinson ) copies to: Financial Admin, (rd) 
MOTION by ArthroCare Corp, for Judgment as a Matter of Law Under 
F J^CP. 5(Ka) Answer Brief due 5C3«>3 re: [402-11 motion (rd) 
ArthroCare Corp.'s Revised Supplemental Convenant not to sue Smith & 
Nephew on certain dams of the patents-in-sult (rd) 
Jury trial held DAY 8; Judge Robinson presiding; Court Rptr. V. Gunnir^ 
present; Deft renews Rule 50 mofion; Pttf s Ride 50 Motion; Judge Rolwison 
reserves jgm. (19 

Proffer of E^Wence of Warren P. Heim (rd) [Entry date 05/13/031 
Proffer of Evidence of Kim R Mariwaring (rd) |Entiy date 05/13«)31 
Jury Charge (r^ 

JURY VERDICT for ArtfiroCare Corp.; finding of infringement by Smith & 
Nephew on the •536. W2. and 'i592 patents; finding of no mvaBdity of the '536. 
•882, *592 patents (19 

- Jury trial held DAY 9; Judge Rob&ison presiding; Court Rptrs. K. Maurer and 
B. Gaffigan present; Jury defiberatlon and verdict (ft) 

- Mooting [402-11 mofion for Judgment as a Matter of Uw Under F.R.CP. 50(a). 
inooting[40Ck11 motion Rule 50(A) for Judgment as a Matter of Law per Jury 

Verdict (ft) [Entry date 06^1/031 

408 Steno Notes for 5rt2«3;Da8y Notes; final day; iunfvercKct; crt 
Gaffigan (r<0 

409 TRANSCfVPT filed [O-Ol jury trial for dates of 4/30/03; Judge Robinson 
pre^ding; DaBy Copy; volume A. (rd) [Edit date 05/13A)31 

410 TRANSCRIPT filed [O-Oj Jury trial for dates of 5/1/03; Judge Robinson 
presiding; Oaiy Copy; Volume B (rd) [Edit date 05/1 ZIOZ] 

411 TRANSCRIPT filed |0^1 Jury tr^ for dates of 5/2/03; Judge Robinson 
presiding; Daiy copy; Volume C. (rd) [Edit date 05/13/03) 

412 TRANSCRIPT filed [O-OJ jury trial for dates of 5/5/03; Judge Robinson 
presldUtg; DaBy Copy; VOhirne D. (rd) [Edtt date 05/13«)31 

413 SEALB>TRANSCRffT^fBed[O^J Jury trialfbr dates of 5«rt)3; Judge 
Robinson pre^fir^. Volume "DD* (rd) 

414 TRANSCRIPT filed [O-O) Jury trial for dates of 5/6/03; Judge Robinson 
presiding: DaBy copy; Volume E (nO 

415 TRANSCRIPTfiledp-01Jurytriallbrdatesof5/7/03; Judge Rol*won 



05/06/2003 
05/07/2003 
05/07/2003 

05/08/2003 

05/08/2003 

05/09/2003 
05/09/2003 

05/09/2003 

05/09/2003 

05/09/2003 

05/09/2003 

05^)9/2003 
05/09/2003 
05/12/2003 
05/12/2003 

05/12/2003 
05/12/2003 

05/13/2003 
05/13/2003 
05/13/2003 
05/13/2003 
05/13/2003 
05/13/2003 
05/13/2003 
05/13/2003 
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presiding; Daily Copy; Volume F (rd) 

05/1 3/2003 416 TRANSCmPT filed [0-OJ jury trial for dales of 5/8/03; Judge Robinson 
presiding; Daily copy; Volume G (rd) 

05/13/2003 417 TRAriSCRIPT fled [0-01 juiy trial for dates of 5/9/03; Judge Robinson 
presiding; Daily Copy; Volume H (rd) 

06/13/2003 411 TRANSCRIPT filed [O-OJ ^iry trial for dales of 5/1 2/03; Judge Robinson 
presiding; Daily copy; Volume I (Rf) 

05/14/2003 419 Letter to Judge Robinson lirom K. Walter re briefing schedule for tnequitable 
conduct (rd) tBitry date 05/15/03J 

05/16/2003 42& Letter to Judge Robinson from J. Blumenfeld responding to dcft's letter of 
5/14/03 re posl-trial briefing, (rd) pntry date 05/20/03] 

05/19/2003 421 Steno Notes for 4/30/03 through 5/12A)3; Daily Notes of Jury Trial; Judge 
Robinson presiding; crt rptr. K. liteurer (rd) [Entry to^^ 

05/19/2003 423 Letter to Judge Robinson firom W. Marsden responding to Mr. BhimenfeWs 
letter of 5/16/03 re delL*s inequitable conduct defense, (rd) (Entry date 
05/21/03] 

05/20/2003 4^ ORDER dffecting the USMS to furnish lunch for eight Jurors and one CSO 
durv)g 9ietf deSberafions on 5/12A)3 ( signed by Judge Sue L Robinson ) 
copies to: Fffiandal Admin, (rd) 

05/20/2003 424 lyffOTION by /^rthroCare Corp, for Pemianent Injunction Answer Brief due 
6/3/03 re: (424-1] mo6on (rd) JEnlry date 05/21/03] 

05/20/2003 425 SE/VLED Opening Brief Ffled by ArthroCare Corp. 1424*1) motion for 
Permanent In^mcfion (rd) [Entry date 05/21/031 

05/20/2003 426 Letter to Judge Robinson ff 6m J, Blumenfeld re inequttak^ conduct defense, 
(rd) [Entry date 05/21/03] 

05/20/2003 421 MOTION by /\rthroCare Corp. for Entry of Judgment of no Inequitable CorKftict 
Answer Brief due 6/3/03 re: [427-1] motion (rd) [Entry date 05/21/03] 

05/20/2003 428 Opening Brief fTled by ArthroCare Corp. [427-1] motion for Entry of Judgment 
of no Inequitable 0>nduct (rd) [Entry date 05/21/03} 

05/27/2003 429 MOTION by ArthroCare Corp. to Dismiss DefL'^ Antitrust Counterd^ 
Answer Brief due e/IOTO re: H29-1I n«otton («0 

05/27/2003 430 Opening Brief Filed by ArthroCare Corp, [429-1] motion to Dismiss D^'s 
Antitnist Counterclaim (rd) [Entry date 05/26/03] 

05/28/2003 n Deadline updated; sot Telephone Conference for 3:30 6/9/03 
419 (rd) 

05/29/2003 431 Letter to Dq^mty Oexk DiMeo from K. Water continuing telecortf. for 6/9/03 at 
3:30 p.m^ cnsL for aS parties Mucfing Ethicon wril be present (rd) (Entry dale 
05/30/03] 

05/29/2003 432 SEALED MOTION by Smith & Nephew Ina to Modify Protective Order Answer 
Brief due 6/12/03 re: [432-1] motion (ft) [Entry date 06/02/03] 

05/30/2003 433 SE/^LED Declaration of Keith A. WaRer, Jr. In support of D.t # 432 (ft) (Entry 
date06M)2mq 

05/30/2003 421 Letter to Judge Robmson from J. Blumenfeld re scheduBng matters which 

ArthroCare would like to put on the agenda for the telephone conf. on 0/9/03 at 
3:30 p.m. (ft) (Entry date 06rt)3«»] 

06/03/2003 435 SEALED Answer Brief Red by ArthroCare Corp. 1432-1) motion to Modify 
Protective Order • Reply Brief due 6/10/03 (fi) (Enfry date 06/04/03] 

06/04/2003 436 SEALED /Vnswer Brief FBed by Smith & Nephew Ina (424-1) motion for 
Permanent li^unctfon - Reply Brief due 6/11/03 (ft) [Entry date 06/05/03] 

06/04/2003 4SL COMBINED CROSS MOTION by Smfth & Nephew Inc. to 8tr9ce [427*11 



http8://courtlU^lexisnexisconvT)o<^ 5/27/20042 

A274 



OjurtUnk - uispiay A Lxxacet 



motion for Entry of Judgment of no Ineqoltabte CofKloct AMD ANSVJ€R BRIEF 
to Motion for 2!lry of fern of no Inequitable conduct (fl) |Entry date 06rt>5«)31 

n6y04/2003" - 2nd Part of 01 #437. COMBINED Answer Brief FBed by Smtth a Nephew Inc. 

06/04/2003 _ SJ^.^j^^j^eAtryofJudgmentofnolnec^bleCcnAKA.Re^^ 
due 6rt1/03 and CROSS MOTION to strike ArthroCare s M^on ^^^^^ 
Jgm of No Inequilable Conduct (ft) [Entry date 06rt)5K)31 lEdit date 05/05/031 

06«)6C003 438 Letter to Judge Robinson from K. Walter responding to ^J^n^^JJ^ 
— 5«0/03 letter concerning the sdieduTing matters whK*ArthroC^^^ 

to put on the agenda for the telephone eonf. on mm (p.L # 430)rwo«« BKe 

to address Its pending motion to iikk% the sfipulaled protedwe order 00 

[Entry date 06/09/03] 

06A)6/2003 439 SEALED Reply Brief Filed by Smith & Nephew Inc. 1432-11 motion to Modily 

Protective Order (ft) [Entry date 06A)9/031 
06rt)9O003 44fi Utter to Judge Robinson from J. BlumenfeW iefono^^^ 

— ^ conference this afternoon and Sm«h & NepheWs 6« response m 

06/09C003 441 COMBINED Reply Brief FOed by ArthroCare ^-^P.f^^^ ISLS^f 

Judgment of no Inequitable Conduct and Answer Bnef to SmUh & Nephew's 

counter molkm to sMce (R> 

06/09C003 - 2ndPartofDX#441;AnswefBfiefFltedby/^oCareC^ 

" mo1k>ntoSto1ceH27-11mofionfbrEnby<rfJodgmentofnolnequitaW^ 

Conduct - Reply Brief due 6«6«» and Reply brief in suppcwt of Motion for Jgm 

of no ineqiBtabte conduct: SEE 04. # 441 fbr document W 
06rt)9C003 442 Opening brief by Smith & Nephew Ina In support of its inequilable conduct 

case (f^ [Entry date 06/10/03) 
06A)9/2003 Ma SEALED OeclarationofV«IliamXMare«ten.Jr^ 

Nephev/s opening brief In support of Bs InequHaWe conduct case (D.L # 442) 

(B)|Enliy date 06/10/031 

OSmsaOOi - Tele-conference held; judge RoWnsonpreddtog; at iplr.B.eafli9an: re post- 

trial briefing (rd) [Entry date 06/11/031 
06/10C003 ML SEALED Sleno Notes for 6«ra3Teteconf4 Judge Robinson presiding: cowt 

iptr.B.6afligan(f9 

06/10C003 445 Letter to Judge Robinson from K. Jacobs Louden re reply bii^ '^I?**^?^^"' 
^^notfitear^briefinsupportofitsmotlontorapennane^ 
424) pending the Cling of post-trial mofions W [Entry date 06/11/03| 

06/10Q003 446 Letter to Cleric from W. Marsden. Jr. enclosing oi^sigrajire w^ 
~" Declaration of Dr. Roy A. Majors attached as ExhiW O to D.L # 436: ^tece 
the faxed ver^ previously submitted with the enclosed original (fO (Entry 
dateoe/ll/oq 

06/11/2003 =. Deadline updated: s« Oral Argwnent for 3:30 8/15A)3 set Bt» court oii6«/03 
(rd) 

06/11/2003 441 TRANSCRIPT filed (Ml telephone conference for dates of 6/9/03; Judge 

Robinson pre^ding:Cmirt Rptr. B. Gaffigan 
06/11/2003 44fi SE/OH) TRANSCRIPT fitedpMntdepbone conference for dates of 6«»3: 

Judge Robinson preskBng; court rptr. B. GafRgan (ft) 
06/12e003 - Ouetoaclericalerror.therelsnoOJ.#449(fl)[Entrydate0600/031 

06/16^003 450 MOTION by SmHh & Nephew Uw. with ^"foP^^^I^J^^i^^-nntt 
— Blankenh^er. Esquire to Appear Pro Hac V>ce (8) (Entry date 06rt7/03I 

06/160003 451 Letter to Judge Robinson from W. Marsden. Jr. re post-trial mofon pradioe: 
Smith & Nephew v«ll not Cte any further briefing on DX# 427 and OX #437; 
wKterstand these motions are now moot and fte parlies wID brief the Issue of 
hequitebte conduct accorcEng to the sdiedule set dwfttg the teleconl. OQ 
[Entry date 06/17/03] 

06/18C003 = So entered yarning (450-1) motion for Wan H.BIankenh^er.Esq»*e to 



httpsy/couitIink-lexjsnexis.convC^ 6/27/20W^ 

A276 



OourtUnk - Di^iay A UocKet 



452 
453 

454 



Appear Pro Hac Vice ( signed by Judge Sue L Robinson ) Notice to a8 
parties, (id) 

JUDGMENT for ArthroCare Corp. against Smith a Nephew Inc. ( signed by 
Judge Sue L Robinson ) copies to: cnsl. (rd) 

Expedited MOTION by Smtth & Nephew ln& with Proposed Order for Leave to 
extend page limits for briefing on Smith & Nephew's Motion for Jgm, as a 
matter of law Answer Brief due 7/1 0/03 re: [453-1 J mo6on (ft) 

Answer Brief Filed by ArthroCare Corp. 1453-1J expedited motion for Leave to 
extend page limits for briefing on Smith & Nephew's Motion for Jgm. as a 
matter of law - R^ Brief due 7/7/03 (ft) 

So Ordered denying 1453-1] mofion for Leave to extend page FmUts fw briefing 
on Smith & Nephew's Motion for Jgm. as a matter of law ( s^ned by Judge 
Sue L Robinson ) Notice to aB pities, (f^ 

MOTION by Smith & Nephew Inc. wfth Proposed Order for New Trial Answer 
Brief due 7/14/03 re: 1455-11 motion (ft) [Entry dale 07/01/03) 

SEALED Opening Brief Filed by Smith & Nephew Inc. 1455-11 motion for New 
Trial (ft) [Entry date 07/01/031 

SEALED Declaration of William J. Marsdon, Jr. In support of D 
{Entry date 07/DI/O^ 

Renewal of MOTION by Smilh & Nephew Inc. vwth Proposed Order for 
Judgment as a Matter of Law pursuant to Fed R. Civ. P. 50(b) Answer Brief 
due 7/14/03 re: [458-1) motion (ft) [Entry date 07/01/03] 

Open^ Brief Filed by Smith & Nephew Ina [458-1) motion for Judgment as a 
Matter of Law pursuant to Fed R. Civ. P. 50(b) 0^ {Entry date 07/01A)3) 

SE/VLEO Declaration of WilSam J. Marsden, Jr. In support of D J. # 459 (fO 
[Entry date 07/01/0^ 

Letter to Judge RoUnson from W. Marsden, Jr. re expedOed request to extend 
the page fimits tot t>rlefing (ft) 

Answering Brtef by ArthroCare Corp. In opposifion to [442-1) Opening Brief in 
support of Its Inequilabia conduct case (fl) (Entry date 

Letter to Cleric from K. Jacobs Louden enclosing ArthroCare's Corrected 
answerUtg briefln opposftkmloSmHh & Newphew^s Opening brief In support 
of Its inequitable conduct case; Corrected Versioh of D.L # 462 (f^ (Entry date 
07/15/03] (Edft date 07/15/0^ 

E)dt linai jgm: to Commissioner of Patents and Trademarfcs* Waishington, D;C. 
(rd) (Entry date 07/21/03) 

SE/KLED Reply Brief Red by Smith & Nephew Ina in support of lts>)equitable 
c(mductca$e(fQ 

SEALED Dedaraition of Keith A. Walter. Jr. in ^uppoti of Smffii & Nephew, 
Inc's reply brief In support of its inequitable conduct case (P.L # 464) (fQ 

Answer Brief Filed t^ ArthroCare Corp. [455»1] moGon for New Trial - Reply 
Brief due 8/6/03 (ft) [Entry date 07/31/03] 

Answer Brief F3ed by ArthroCare Corp. [458r1) motion for Judgment as a 
Matter of Law pwsuant to Fed a Civ. P. 50(b) -Reply Brief due 8/6/03 (ft) 
[Entry date 07/31/03] 

08/01/2003 4g8 Letter to Cleric from X Blumehfeld enclosing replacement pages to DX 466 as 
they were missing from courts cof^s (pages 24 & 25) (r<0 [Entry date 
08/04A)3] 

06/05/2003 46S LETTER to Coifft from Steven J. Balick on behalf of deft re: a development 
that relates lo one of the issues raised at the 07/08/03 discovery cnL in this 
case by cnsL First USA Bank. N A Attached Is copy of order did. 07/23^3^ 
lirom Magistrate Judge Howard ft Uoyd of the Northern District of 



06/20/2003 
06/26/2003 

06/27/2003 

06/30/2003 

06/30/2003 
06/30/2003 
06/30/2003 
06/30/2003 

06/30/2003 
06/30/2003 
07/01/2003 
07/09/2003 
07/11/2003 

07/18^003 
07/24/2003 
07/24/2003 
07/30/2003 
07/30/2003 



455 
456 
457 
458 

459 
460 
461 



463 



464 
465 
466 
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Ms. Whitman's mofcn to quash FUSA's deposifion subpoena, (ato) |Entry date 
08/06/031 

08/14Q003 4Z0 Reply Bitef FJed !»/ Smith & Nephw Inc. 1455-11 mofion for New Trial («) 
[Entry date 08/15/03] 

08/15/03] 

o9/oa2003 474 Letter to Judge Robinson l^om W. Marsden. Jr. re oral argument schedutedfor 
09/05C003 aZi ^;»Ji^''3-^.|o^,. pleased to focus arg^ 
S^We«5^ to tto court: awattC^^^ 

^amount of time each side will have to present arguments {«) lEntiy date 

09/10G003 - Deadline updated: Motion Healing setfor 4:30 9/1{^^^ 

_ XSoinents»aMa«erofLawporsuarttoFedILCw.P.50W^ 
SN^?^?mSS^oriS«l time of 330 pjn. due to bench tt^ 

day).(rd) 

09/11/2003 4SLettertoJudgeRoblnsonfromW.Ma«den*.«o2«^ 

— and statinalhev would like to reserve 20 mbw. of the» time to aooiws^ieOT 
SSSx 427. 428. 437. 441 . 442. 462. and 464). (rd) P*y 
date0aM2W^ 

09/12C003 47£MOTIONbySmith&Nephewlnawithf»roposedOrderlbrR«l1inB.Corde«to 
Appear Pro Hac VIcei (rd) 

09/15/031 

09/15«003 = Motionhearingre:l458-11mo«iooforJud^ 

■ Fed R. Civ. P. 50Cb) Motion hearing hew. I45S-11nK)«onft^ 

J«qILbleCondUjudgeRoMnsonpc*siding:ertiplf.V.<^^ 

pntiy date 09/16/03) 
09O4C003 iiiTRANSCRIPTliledlQ^mofioohearingfbrdate30f9«5A)3: 

presWlng:CourtRptr.V.6unritag«ID 
fli/l4C004 478 Letlerto Judge Robinson from J. Blumef<fadrecj.oonLj^fte 
01/14C0O4 422^^^^^5j3^s3^pttf.^req.forentiy<rfanlnrunc«ion.(rd)IE^ 

01/1S/041 

01/16/2004 479 LeIlertoJudgeRobinsonfromW. Marsden, Jr. respowtogto^ 
0lfi6noo4 4^2i«i^^^^^^^^j^^^^^^,5,equestedl>yArtta 

[Erriiy date 01/20/04) 

O1C9C004 480 ORDER etfecfivo unmediately flie court wB not e«wW^W»<^«w 
01/29/2004 ^;^^^3^ittedt;yietteforlnafbrmotherlh«ain^ 

approval by the court; no telephone tol)o made todte«^^ 

emeigency matters should be emailed to the court at the »J*f«* P[«^ . 
^2?Sd™«nt8(signedbyJud9eSueLRobfcwon)cople8tacn8L(rd^ 

03/10/2004 461 ME^«)RANDOM OPINION ( signed ijyAMlge Sue LRobtason) copies 
cnsL(rd) 

03/10G004 482 ORDER granting HZS-fl motion to Dismbs DetL-aAi^^ 
— (rigned by Judge Sue L Robinson) copies to: cnsL(ril) 

03/10C004 4a MEMORANDUM OPINION ( Signed by Judge Sue L RoWnsoh ) copies to: 
cnsL(rd) 

03rtOC004 4810RDERdenyin9H5«-1|'«w»*««»'**»9™«**^ 
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Fed R. Civ. P. 50(b), denying (455-1] motion for New Trial, denying (437-1J 
cross motion to Strike [427-1] motion for Entry of Judgment of no Inequitable 
Conduct denying as moot [432-1] motion to Modify Protective Order, granting 
[427-1] motion for Entry of Judgment of no Inequitable Conduct, granting [424- 
1] motion for Permanent Injunction ( signed by Judge Sue L Robinson ) 
copies to: cnsl (rd) 

03/1 1/2004 485 MOTION by ArthroCare Corp. with Proposed Order for Entry of Permanent 
Injunction Answer Brief due 3/25/04 re: (485-1] motion (ft) [Entry date 
03/12/04] 

03/12/2004 486 MOTION by Smith & Nephew Ina with Proposed Order to Stay Ir^undion 
Answer Brief due 3/26/04 re: [466-1] motion (ft) [Entry date 03/1 5/04] 

03/12/2004 481 SEALED Opening Brief Filed by Smith & Nephew inc. [486-1] motion to Stay 
Irijunction (ft) [Entry date 03^5/04] 

03/12/2004 ASSi SEALED MOTION by Sm9h & Nephew Inc. for Reconsideration of [484-1] 

order, [482-1] order Answer Brief due VXm re: {488-1] motion (ft) [Entry date 
03/15/04] 

03/12/2004 489 SEALED Declaration of John Konsin (IQ (Entry date 03/1 5/04] 

03/25/2004 490 Objections to ArthroCare"^ Proposed Forni of Ir^unction attached to 

ArthroCare's (48&'1I motion for Entry of Penmanent injunction. Red By Smfth 
& Nephewjna - Reply Bri^ due 4/1/04 (ft) 

03/26/2004 iSl SEALED Answer Brief FUed by ArtivoCare Corp. [486-1] motion to Stay 
Injunction - Repy Brief due 4/2/04 (fQ [Entry date 03/29/04] 

03/26/2004 492 SEALED Answer Brief Filed by /^oCare Corp. (488-1] motion for 

Reconsideration of {484-1] order, [482-1] order - Reply Brief due 4/2/04 (10 
[Enby date 03/29/04] 

04/01/2004 4^3 SE/U^ Re|^ Brief FBed by ArthroCare Corp. [485-1] motion for Entry of 
Penmanent Injunction [fQ [Eikry date 04/02/04] 

04/02/2004 494 SEALED Reply Brief Fied by Smitii & Nephew Inc. (486-1] motion to Slay 
Injunction (ft) [Entry date OAfOSm] 

04/02/2004 4S5 SE/^ED Declaration of Eugene B. Joswidc in suppoirt of DJ. # 494 (ft) (Entry 
date 04/05/04] 

04/02/2004 496 SEALED Declaration of John Graf (fO [Entry date 04/05/04] 

04/06/2004 497 Unopposed MOTION by Smitii & Nei^ew Inc. wHh Proposed Order to Lift St^ 
to Permit Smitti & Nephew to F9e mi /\nswerin9 BrM In Opposition to 
ArttuoCare's Motion to Dismiss Sihfth & Nephew^ Antitrust Counterclaim 
Answer Bri^f due 4/2Qff)4 re: [497*1] motion (19 (Entry date 04/07/04] 

04/06/2004 498 SEALED Supplemental Declaration of Eugene B. Joswick in support of Smfth 
& Nephew^ Reply Brief ki Support of its Motion to Stay traction (ft) [Entry 
dale 04/07/04] 

04/08/2004 49a ORDER denying as untimeV [407-1] inofion to Uft Stay to Permit Sfnfth & 
Nephew to File an Answermg Brief in Opposffion to ArthroCare'^ Motion to 
Dismiss Smitii & Nepliew^ Antitrust Counterclaim ( ^ned by Judge Sue L. 
Robbson ) copies to: cnsL (nj) 

04/09/2004 m NOTICE OF APPEAL by Sm^i & Nephew Inc. [484-1] order, (483-1] order, 
[482-1] order, [481-1] order, [452-1] Judgment order, [353-1] order, each and 
every order, opinion, mting, tindir^ arul /or conclusion of t)e District (^ourt 
wfilch produced or Is subsumed witiiln those portions of such Judgment, 
Orders, Memorandum Of^nlons and Memorandum Order, and/or was adverse 
to SmSh & Nephew . Tune: 12:40 Fee Status: paid; reoe^ # 136000 Appeal 
record due on 5/10/04 (f9 [Entry date 04/12/04) 

(M/14/2004 ~ Notice of appeal and certified copy of docket to Federal C^ourt of Appeals: 
[500-1] appeal by Smfth & Nephew Inc. (es) 

04/14/2004 - Copies to ti)e Honorable Sue L Robinson, Court Reporters. Jack B. 
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Btumenfeld, William J. Marsden. Jr. and Steven J. BaBck (es) 

SS^^Kli an ^fs, wings, and Judgments undertyfng these 

decisions (Ift lErtiy date 04C6/0fl 

04C6C004 = THERE IS NO 01 # 504 WIEntiy date 04/29/041 
04/27/2004 = cross Notice ofappcal and ceitffled copy ofdocketto Federal Circus 
appeal by ArthoCare (es) 

form of permanent injunction: oncrbtknAnfUMJM^m^r^ 
le^Mei^ to the reconJ to stiow that tte pfoducts B^ed 

cnsl(ft) 

04y27y2004 ^MBflOfVWDUM OPINION (signed by Judge sue URobt^ 
cnsi (ft) 

Reconsideiatkw: Moton for Reconsideration Is ox #4M) («) 

SSS^^a*«inedi^ those pottionso^ 

SSTSSlSSn opinions and/or Memor»»di^O«^ 
jSwLs^ to Smim * Itephew: Time: 1 1;23 am Appeal re^ 



04/30/2004 



511 MOTION by Smith 4 Nephe»^lna TO Delay Enty of 

Conslderafion of Motion to Stay Injunction In *f>^^"i^^;^S^^^^ 
<£^mAM re: pil-HmoSon AND Sn«h & ►Mjjf f Submlssfon of Fom» of 
iSSi^Bon as Ortered h this CouifS Order of 4C7/04 W 
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04/30/2004 512. Submission Concerning the Products Listed in its Proposed Injunction in 
Response to the Court's 4/27/04 Order by ArthroCare Corp. (ft) (Entry date 
05/03/041 

- Amended Notice of appeal and certified copy of docket to Federal Court of 
Appeals: [SIO-I] appeal by Smith & Nephew Ina (es) 



05/03/2004 
05/03/2004 
05/03/2004 

05/03/2004 



~ Copies to the Honorable Sue L Robinson. Court Reporters. Jack B. 
BKjmenfeld. WiUiam J. Marsden. Jr. and Steven J Balick (es) 

513 ArthroCare's Objections to Smith & Nephew's Fonn of Injunction and 
Opposition nied by ArthroCare Corp. [51 1-11 molkwi To Delay Entry of 
Injunction Pending Consideration of Motion to Stay Injunction in the Federal 
Circuft - Reply Brief due 5/10/04 (IQ 

- NOTICE of Docketing ROA from USCA For the Federal CircuH Re: (500-11 
appeal by Smith & Nephew Inc. USCA NUMBER: 04-1323 (ft) (Entry date 
05/05/041 

05/05/2004 511 Response by Smith & Nephew Inc. to Arthix>Care*8 Submission Concerning 
the Products listed In Exhibit A to ArthroCare's Proposed Iriiunction (fi) (Entry 
date 05/06/04] 

05/07/2004 515 Letter to Judge Robinson from W. Marsden, Jr. re waiver of right to file reply in 
support of motion to delay entry of fri^mcfion (D.L 51 1) (fQ HExhy date - 
05/10A)4] 

05/10/2004 n NOTICE of Docketing ROA from USCA for tiie Federal Circuit Re: (502*1] 
cn>$s appeal by ArthroCare Corp. USCA NUMBER: 04-1352 (ft) (Entry date 
05/11/041 

05/11/2004 - Certined and transmitted certified 6st of docket emries In lieu of record on 

appeal to U.S. Court of Appeals: (500-1) appeal by Smith & Nephew tna; eA 
certified copies of docket entries Indicating record complete for appeal 
purposes, (es) 

05/11/2004 - Certified and transmitted certified fist of docket entries In Beu of records 

appeal to U.S. Court of Appeals: p10*1] appeal by Smfth & Nephew Inc.; exit 
certified copies of docket entries indicating record complete to appeal 
purposes, (es) 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION. 
Plaintiff; 

V. 

SMITH & NEPHEW. INC, 
Defendant 



2r 



2" ro 



Civil Action No. 



0 1 1/5 



m 
o 



DEMAND FOR JURY TRIAL 



rAMI>t.AlNT 

PW^Anb»C». corporal- rATtoC^fX by <>>»'^ ^ 
28 U.S.a §§ 1391 and 14000)). 



2. piaintiffAxth^oCarcis^corporadonorganizedande^ 

principal place of business at 595 J*»th Pastoria Avenue. 



of the State of Delaware wiA its 
Sunnyvale. CaKfotnia 94086. 
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3. Defendant Smith & Nephew is a corporation organized and existing under 
the laws of the State of Delaware with a place of business at 160 Dascomb Road, Andovcr, 
Massachusetts 01810. 

COUNT OWE 

4. ArthroCare hereby realleges and incorporates by reference the allegations 
of paragraphs 1 through 3 of the Complaint as if fiiUy set forth herein. 

5. ArthroCare is the owner of all right, title and interest in United States 
Patent No- 5,697,536 fthe '536 patent"), entitled "System mi Method for Kectrosurgical 
Cutting and Ablation," duly and legally issued on December 16, 1997 to Eggers, et al. A true 
and correct copy of the *S36 patent is attached hereto as Exhibit A. 

6. Smith & Nephew, m violation of 35 U-S-C. §§ 271 (aXc), has been and is 
infiinging the '536 patent directly, by inducement, and/or contributorily by, among other things, 
maldng, using, importing, selling, and/br offering for sale in the United States, without license or 
authorization, the Dyonics Control RF System* . 

7. Smith &Nq>hew's infringement ofthc*536patOTt has been and is wiUful, 

and will contmuc unless enjoined by this Court. ArthroCare has suffered, and will continue to 
suffer, irreparable injury as a result of SmiA & Nq>hew's infringement Puisuant to 35 UJS.C § 
284, ArthroCare is entiUcd to damages fw infringement and treble damages. Pursuant to 35 
U.S.C, § 283, ArthroCare is entitied to a preliminary and praaanent iiijunction against forther 
infringement 

8. This casis is exceptional and, tfierefore, ArthroCare is entitled to attorneys' 
fees pursuant to 35 U-S.C, § 285. 

2 
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9. ArthroCarc hereby leaUeges and bcotporates by refereacc the allegations 
ofparagraphs I through 3 ofthe Complaint as iffuUy set forth he«in. 

10 ArthroCare is the owner of all right, title and interest in United States 
patent No. 5.97.SS2 ("the .82 patent"). entiUed -Syste. and Method for Blectrosnrgical 
cutting a™lMlation,M«lyandleg^yissuedOnDecen^lM997.^ Atrue 

andcorrectcopyofthe'SSlpatentisattacheihereloasExhibitB. 

U Smith&Nephew.inviolationof35U5.C5§Z7UaHc).basbeenandis 

,^gi„gthe.82pa.enldirecUy.byind„cen.en.a„d/or.^^^^^^^ 

. • «>rtin«.senin&and/orofferingforsaleintheUniiedStates.witho«tUc^ 
making, using, importing, selling, ano/w » 

infi^gement • * • 

13. Thiscascisexceptionaland^tl^or^AxthroCarci^^ 

feesp«suantto35U3.C.§285. 

r^miyiTTlriaEE 
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is:** ' ArthroCare is tbe owner of aU right, title and interest in United States 
Patent No. 6,224,592 ("the "592 patent"X entitled "Systems and Methods for Electrosurgical 
Tissue Treatment in Conductive Huid." duly and legally issued on May 1, 2001 to Eggers, et al. 
A true and correct copy of the '592 patent is attached hereto as Exhibit D. 

16. Smith & Nephew, in violation of 35 U.S.C. §§ 271 (aHc), has been and is 
infiinging the '592 patent directly, by inducement, and/or contributorily by, among other thin^ 
making, using, importing, sellmg, and/or offering for sale in the United States, without license or 
authorization, die Dyonics Control RF System. 

17. Sinifli & Nq)hew's infringement of the *592 patoit has been and is willfiil, 
and will continue unless enjomed by this Court ArthroCare has suffered, and wiU continue to 
suffer, irreparable injury as a result of Smith & Nephew's infiingemeot. Pursuant to 35 U.S.C. § 
284, ArthroCare is entitled to damages for infiingonent and treble damages. Pursuant to 35 
U.S.C. § 283, ArthroCare is entitled to a preliminary and permanent injunction against further 
infiingemeot 

18- This case is exceptional and, thercfiwe^ ArthroCare is entitled to attorneys' 
fees pursuant to 35 U.S.C § 285. 

PRAYER FOR RELIEF 
WHEREFORE, ArduoCare pR^ for relief as follows: 

A. That Smith & Nq)hew be adjudged to have mfiringed &e •SSe, "882, and 

'592 patents; 

B. That Smith &Nq)hew, its officers, agents, servants, eavloyecs, attorneys, 
and those persons in active concert or participation with any of them, be preliminarily and 



4 



A 284 



pennan< 
patents; 



.cntly rcstriTh^ and enjoined from direcUy or indirectly infringing the '536. '882, and '592 



C. An accounting for damages by virtue of Smith & NepheWs infringement 



of the '536, '882, and '592 patents; 

D. An award of damages to compensate ArthioCaie for Smith & NepheWs 
bftiBgemeot. pursuant to 35 U.S.C. § 284. said damage, to be trebled because of Smith & 

Nq)hcw's wiUfiil infiingan«it; 

E. An assessment of pre-judgment and post-judgment interest and coste 
againstSmith&Nephe...togethervdd.anawardofs«chinterestand«^^ 

35U.S.C.§2S4; 

•p. That Smith & Nephew be directed to pay ArthroCarefs attorneys' fees 
incurred in connection with this lawsuit pursuant to 35 U^.C 5 285: and 

TtotAithroCarchavesuchotherandfinthcrreliefasthisCom^ 

just and proper. 

nT^VUKMAND 
ArthroCaredemandsatiialbyjwyastoanissuessotriable. 

MORRIS,NICHOLS. ARSHT &TUNNELL 



:B.BhnnenfeId(#l014) 
1201^1^131161 Street 
P.O. Box 1347 
• Wilmington, DE 19899 
(3(^)658-9200 
Attorn^ for Plaindff 

AiOnoCatc Cnpon^^ 
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V ' Of Counsel: 

WEIL, GOTSHAL & MANGES LLP 
Matthew D. Powers 
Jarcd Bobrow 
2882 Sand HiU Road 
Suite 280 

Menlo Park, CA 94025 
(650)926-6200 

jidy25,2001 



o 
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PLEADING Fll£ 



m THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 




ARTHROCARE CORPORATION, 
Plantili; 



V. 



SMITH & NEPHEW'. INC.. 

Defendant- 



SMITH & NEPHEW. INC., 

Couotetclaim-Plaintif^ 

V. 

ARTHROCARE CORPORATION, AND 
BTHICON.INC 

CounteicIaini-De&iK)aiit& 



C.A. No, 01-504 SLR 



i) 



A^flj:^^>EI> answer and counterclaim s op smith & nephew, inc: 

Defendant Smith & Nephew, Inc. rSmith & Nephew^, aosweis the 
correspondingly numbered pafagraphs of the compUint of plaintiff ArthroCare 
Corporation ("ArthroCare*^ as foUows: 

JTJRISDICTIQN AND VENUE 

I. • Smith* Nephew admits that ArttaoCare's action purports to be one for 

alleged jJatent InfiB^emeat aiisfag aider the patent hnw of die United States, but Smith 
& Nephew dem'es that there has been any such mftingement Smith & Nephew admits 
diat the Court has subject mattrar jurisdiction over this action. Smith & Nephew fother 
admits that venue is techmcally proper. 
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2. Smith. & Nephew is without sufTicicol knowledge or belief as lo the tniih 
of the allegations of Paragraph 2 and, on that basts, denies the allegations. 

3. Admitted. 

COUNT ONE 

4. ' Smith & Nephew realleges and iocoqporates herein by reference the 
allegations and responses of Paragraphs 1 througli 3» above. 

5. . Smith & Nephew admits that what appears to be a copy of United States 
Patent No. 5,697^36 (the *536 patent*^ entitled *^ystcm and Method for Electrosurgical 
Cutting and Abtaiion,'* is attached to the Complaint as Exhibit A. Smith & Nephew 
admits that the '536 patent issued on December I6« 1997 to Eggers, e{ al, but denies that 
such patent was duly and legally issued. Smith St Nq;>hew is without inftimation 
suOicient to form a beHef as to the troth of the remaining allegadons of Paragrai^ 5 and, 
on that basis, denies them. 

6. Denied. 

7. Denied. 
3. Denied. 

COUNT TWO 

9. Smith & Nephew realleges and incorporates herein by reference, the 
allegations aid responses of Paragraphs 1 through 3» above. 

10. Smith Sl Nephew admits that what appcan to be a copy of United Sutes 
Patent No. 5»697,8S2 Cihe *S82 patent^ entitled "System and Method for 
Electrosurgical Cuttii^ and Ablation,** is attadied to the Complaint as Exhibit B. Smith 

2 
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f) & Nephew adiiuu that the '882 pat»t issued on December 16. .997 to Eggers. et al.. but 

. dcoiesAatsuchpatcntwasdulyandlesallyissued. Smith & Nephew is without 
information sufSdent to fonn a beUef as to the truth of the remaining aUegaUons of 
Paragraph 10 and, on Aat basis, denies ihenu 

11. Denied. 

12. Denied. 

13. Denied. 

rOUNT THREE 

14. Smith & Nephew realleges and incorporates herein 1^ reference the 
allegations and responses of Paragraphs I through 3. above. 

15. Smith & Nephew admite that what appears to be a copy of Um'ted States 
Patent Na 6.224492 '592 pateatfO. entitled -Systems and Methods- for 

Elec.n««rgicair«ueTjeat»entinO»^ 

ExhibitC(referenccdasExhiKtDintheO«nplaint). Smith &Nepbev. admits that the 
.592p3tentissucdonMay 1.2001 to Eggers. 321, 

and le^lly issued. Smith & Nephew is without information sufficient to form a belief as- 
to the truth of Ite ren^nmg anegations of Paragn^ph 1 5 and. on 

16. Denied. 

17. Denied. 

18. Denied. 
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RELIEF RJEQUESTED BY ARTHROCARE 

19. Smi th & Nephew requests that the Court grant none of the relief requested 
byAitiuoCare. 

AFFIRMATIVE DEFENSES 

nRST AFiFlRMATIVE DEFENSE 
(Won-lnfrfngcment) 

20. South Sc Nephew docs not inCinge and has not infringed, either directly, 
by inducing others to infringe, or by contributing to the infringement by others, any va!id 
claim of the *S16^ '882 or '592 patents. 

SECOND AFFIRMATIVE DEFENSE 
(iovalidlty) 

21. The *536, *882 and *592 parents are each invalid because each fails lo 
comply with the rcquircmeiits of 35 U.S.C. § 101 ct seg., induding without ttmitation. 
Sections IQ2» 103 and 1 12. 

THIRD AFFIRMATIVE DEFENSE 
rMtstt$e> 

22. The *S36, ^882. and '592 patents are each unenforceable for rnisuse, 

since, upon infonnatioii and belieC ArthroCarc filed this lawsuit knowuig that each patent 

w'ais invalid, unenforceable, and/or not inftinged by any act of Smith & Nephew. 

FOURTH AFFIRMATIVE DEFENSE 
fUncufofceabPfty Based on Inequitable CoodncO 

23. The '592 patent is unenforceable based on inequitable conduct committed 
by ArthroCare, the appixcants,* and/or iheir attorneys during the prosecution m the United 
States Patent and Trademark Office ("USPTO^ as set fonh more folly m paragraphs 1 5- 
26 of Smith & Nephew's Counterclaim for a Declaratory Judgment of Non-Infnngement. 

4 
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Invalidity and Unenforccabiliiy. 

FIFTH AFFIUMATiyE DEFENSE 

fUndean Hands) . 

24. ArthfoCare is entitled to no relief since it comes into ditsC^ 
unclean hands since it has misused the '536. '882. and '592 patents and obttined the -592 

patent dabush inequitable conduct 

SMITH & NEPHEWS COUNTERCLAIMS 
AGAINST ARTHROCARE 

For its counterclalnis against AnhroCare. Smith & Nephew alleges as follows: 

nrMSDicnoN and venue 

1. These counteiclattms are brou^ under tteDeclaratoiy Judgment Act, 28 
VJS.C. §§ 2201 and 2202, and the patent laws of the United States, Title 35 U5.C^ for a 
declaratoiy judgment du« the '536. '882 and '592 patents are invalid and have not been 
infiingedby any actof Soiitfi & Ncphew.and lhat the '592 patent is unenforceable. 

2. AithioCaie has stated that it is a Delaware coiporadon with its primapd 
place of business at 595 North Pastoria Avenue, Sunnyvale, CaBfornia. 

3. Smith & Nephew is a Delaware corporation with its principal place of 
business at 1450 Brooks Road, Menq»his, Tennessee. 

4. ThisCourthas jurisdictionover tfiesecounterdaims under 28 {SS.C. §§ 
1331, 1338, 2201 and 2202- Aa actual and justidable controvert exists between 
AithroCare and Smith & Nephew as to the Inlnngement and vaUtfity of fltt '536, '882 
and '592 patenB,'ind enfotccabiUty of the '592 patent, as evidenced by ArthroCare's 
Complahit in this action and Smidi & Nephew's Answer to that Complaint, set forth 
above. 
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5. Venue b technically pTDperm this Court under 2StJ^.C.§ 1391, and 

because ArthroCare has brought its Complaint for alleged inlnngement of the ^536, *SS2 

and *592 patents in this Court 

DECLAJUTGRY JUDGMENT OF NON-INFRINGEMENT, 
INVALIDITY AND UNENFORCEABtLITY 

6. Smith. & Nephew repeals and realleges che allegations of Paragraphs I- 
5, above, as if fully sec forth hcreta, 

7. On December 16, 1997, the *536 patent, entitled "System and Method 
for Electrosurgical Cutting and Ablation*** was issued by the USFTO in ihe name of 

* Philip £. Eggers, er a/. ArthroCare claims to be die owner of all right, thle and 
interest in and to the *536 patent 

8. On December 16, 1997. the '832 patent^ entitled "System and Mediod 
for Electrosurgical Cutting and Abladon,*^ was issued by die USPTO in ihe name of 
Philip E. EggcTS, ef of. AnhroCare claims to be the owner of all right, title and 
interest in and to the *S82 patem* 

9. On May 1, 2001, the '592 patent, entitled "System and Mednxls for 
Electrosixrgtcal Ttsstte Treatment in Conductive Fhiid/ was issued by the USFTO in 
the name of Philip E/Eggers, er of. AnhroCare claims to be the owner of all right» 

title and interest in and to the \59Z patent. 

10. Smith & Nephew has not and does not iniringe any valid claim of die 

•536, '882 or *592 patents* 

1 L The *536, '882 and *592 patents are each invalid becanse eadi &ils to 
comply with diereqvurements of 35 VJSXL § 101 et seq^ mclucEng wttbout Cmltatioii, 
Sections 1Q2» 103 and 112. 
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12. The '536, '882. and '592 patents arc each unenforceable for misuse, 
since, upon information and beUcf; AxthroCarc filed this tawsuk 

patent was Invalid, unenforceable, and/or not infringed by any act of Smith & Nephev.. 

13. ■ ArtbioCare is entitled to no relief since it comes into this Court with 
unclean hands since it has misused the '536. '882. and '592 patents and obtained the 
•592 patent throwgh inequitable condiict 

14. The '592 patent b unenforceable based on inequitable conduct during 
prosecutioB of d« '592 patent in the USPTO. as more particularly set fbrth below. 

• -^rthTiff ^kre^s IVrtntive ActF ***?** Office 

15. On 6t about February 23. 1998, ArthroGire IBed suit against Ethtcon. 
Inc.. e/ a/., in the U.S. Distnct Court for the Northern Districi of California ("the 
California Court"). aUeging infringement of four of te pateitt for elcctrosurgery 
devices and methods, mcluding the '536 and -882 patents at issue in this action. That 
case was before Senior Judge William H. Orrickand was captioned ^itftrcGrre 

V. Ethlcon.lnc. Civfl Action No. 98^-609 ("die first AnhxoQire case-^. 

16. During the course of the first ArAroCare case, the California COuit 

nude extensive and detailed pretrial rulings, includmg a 33 page opinion dated on or 
about December^ 1998 m which, among other Aings. it reviewed and mterpreted 17 
prior art references in the field of electrosurgcry. 

.17. Significantly, in regard to one prior art reference, U.S. Patent No. 
4,1 16.198 Cthe Roos '198 reference'), there was a dispute between the parties is to 
Jhelber the reference taught the use of an electrically conductive Quid in order to 
create a cunMt tow1)etween 4e active and remrn electrodes. 

18. The California Court expressly found that the use of such* conductive 

fluid was explicitly described m claim I of the Roos '198 reference. 
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K :J 19. Upon informariou and belief, while the first ArthroCarc case was 

pending, AithioCafe applied for (be *592 patent, which then issued following the 
conciusion of that case. 

20. During the prosecution of the application for the *591 patent, 
ArthroCarc. the applicants and dieir attomeyCs) were umier a duty of candor and good 
faith in dealing whb die USPTO» which included a du^ to disclose to the USPTO all 
informadon tnatcrial to pateiuabHity. 

21 . Upon infonnadon and belief, ArthroCare, the applicants and/or their 
attorney (s) violated iheir duty of candor and good iaith and disclosure owed to the 
USPTO. 

22. Upon mfotmation and belief, during the prosecution of the applicatbn 
for the '592 patent in the USPTO, neidier ArthroCare. the applicants nor their 
attorney (s) complied wirfi the Manual of Patent Examining Procedure § 2001 .06(c) 
requiring the disclosure of material informadon arising from lidgation concerning the 
subjea mauer for whkh a patent is being sought. For example, nddier ArdjroCare, 
the applicants nor dieir attomey(s) told the patent examiner that die Roos U98 
reference disclosed die use of conductive fluid in claim 1 or that the Califomia*Court * 
had specifically found that it had. 

23. instead, ArthroCare, the applicants and/or their attomey(s), submitted a 
supplcmenta} information disclosure statement on or about October 25, 1999 in which 
ihey simply listed die California Courtis December 2, 1998 opinion in a ltst of 84 
pleadings that bad been filed bi die first ArthroCare case, but never subimued a copy 
of die opiidon to.the USPTO. 

24. Funher, during the prosecution of die application for die '392 patent, in 
an Office Action-mailed on or about February 29, 200Q. die patent examiner inferred 
that die Roos *198 device must inherendy have used conductive fhiid in order to work, 

'"0 -i ■ 
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CONFIDENTIAL INFORMATION HAS 
BEEN REMOVED FROM THIS PAGE 



and as a resuU r^aed certain claims of ihe application under 35 U^.C. § 102a>) as 
being clearly anticipated by the Roos '198 reference. 

25. to an Ainendmcm Bed in the USPTO on or about May 30. 200O, 
ArthroCare. the applicants and/or tfieir aitomey(s) responded to die patent examiner's 
rejection by making die misleading argument thai Roos * 198 device did not use 
conductive fluid.' Arthroaie Med to iaforro die patent examiner of tf»e CaHfomia 
Court's decision diat aalm 1 of the Roos 'm refiaeoce explicitly disclosed a 
conductive fluid. ArdjroCarc d»us widiheld material information and made affirmaUve 
misrepresentadons concerning die Roos * l» patent. 

26. Accordingly, die '592 patent is unenfcrceable due to meqnitable conduct 
since, upon information and belief. ArtiitoGn*. die appBcants and/or dieir attom<gr($) 
intentionally misrepresented and withheld material mfbrmation from the USPTO widi 
an intent to deceive die USPT0 into issuing the '592 patent. 

nr>T iNTRRn.Anvf FOR A NTITRUST VIOLATIOWS 

27. Paragraphs 1-26 are incoiporated herein by reference. • 

28. This counterclaim is for antitrust violations under 15 U.S.C. §1. This 
Coon has jurisdiction over die subjea maacr of diis counterdatm under die provisions 
of .Federal Rules of CivO Pr?SCednre 13 and 19. 
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co^Pential information has 
been removed from this page 



waAYCT FOR RELIEF 
WHEREFORE, Smith Sc. Nephew piays flat judgment be entered in its few 
and against AithroCaie granting Smith & Kephcw the foHowinF 

A. That ArthroCatetate nothing by thb action;- 

B. A declaration that Smith a:Nq)hew does not infringe and has not 
infringed any chdm of die '536 patem, die '882 patent or die '591 
patent; 

C. A dcdMMiondBt die 'sae, '882 and '392 patents are invalid: 

D. A dedaratiMi that the '536, *882 and •392 patents ate nnenforceaWe; 
E; An ii^tmctioneigoiiniigAidiroCiie, its officers. ^cnts.sen^ 

emidoyees, and attomqfs and diose persons hi active coDcett or •* 
partij^atioa wifli tfwm iriio recdve acnial nodce of tlw jbdgment. from 
* .dtect^orfa&«ct^char^lBftiBgement.orinsliwtiiig«V8CtioB^ 
infringement, of die '536 patent. '882 patent or '592 patent against 
SnuA & N^hew or any of its oBiomeis, licensees, or sni^iets; 
F. Adeclaratioodtatdiisisane»»ptionalca8ewidihidieincaiungof35 

U^.C.§285; 
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G. An award lo Smith & Nephew of alt its costs, expenses and auorncys* 
fees in tbis action; 



An award to Smiih & Nephew of such odier and further retief as the 
Conn decins just and proper* **- . 



JURYDEMAND 

Smith & Nephew demands trial by jury on aO issues criabie of right by a juty. 



Dated: July 30.2002 



OF COUNSEL: 

Kurtis MacFerrin 
FISH & RICHARDSON. P.C 
500 ArgueOo Street, Suite 500 
Redwood Ci^. CA 94063 
Tckphone: (650) 839-5070 . 
Facshnile: (650) S39*5071 

Mark J* Hebest 
FISH A nCBARDSCXi. P.C. 
225 FranUia Street 
Boston. MA. OZtlO-2804 
Telq>hoBe: (617)^-5070 
I^csimile: (617) 542-8906 



- ' -FISB& RICHARDSON. P.C. 



WiOtam J. Marsden. Jr. (#2247) 
KoA A. Walter, Jr. (#4157) 
919 N. Market SL. Snile 1 too 
WBiiiiiigloii.DE 19899-1114 
Telepboae: (302)652-5070 
FKStn^ (k2)6S-0G07 

AnoTB^ for Defendant 
SMTTH & NEPHEW, INC 



2Mmi»CLEAfUoc- ' 
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CHARGE TO THE JURY 



ARTHROCARB CORPORATIOH 



SMZTR & MBPHSK, INC* 



Civil Actioa MO. 01-504-SLR 



ROBIHSOKr C« J* 
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GBHERAL IMFORHATIOW 

mTR<x>tJcnoN 



Members of the jury: 

Now it is time for me to instruct you about the law that you 
must follow in deciding this case. I will start by explaining 
your duties and the general rules that apply in every civil case. 
I will explain some rules that you must use in evaluating 
particular testinony and evidence. Then I will explain the 
positions of the parties and the law you will apply in this case. 
And last. I will explain the rules that you must follow during 
your deliberations in the jury room and the possible verdicts 
that you may return. Please listen very carefully to everything^ 
I say. 
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JURORS' DUTIES 

You have two main duties as jurors. The first one is to 
decide what the facts are from the evidence that you saw and 
heard here in court. Deciding what the facts are is your job, 
not mine, and nothing that I have said or done during this trial 
was meant to influence your decision about the facts in any way. 

Your second duty is to take the law that I give you and 
apply it to the facts and decide, under the appropriate burden of 
proof, which party shotdd prevail. I will itistruct you cis to the 
required burdens of proof shortly. It is ray job to instruct you 
about the law, and you are bound by the oath that you took at the 
beginning of the trial to follow the instructions that I give 
you, even if you personally disagree with them. This includes 
the instructions that I gave you before and during the trial, and 
these instructions. All the instructions are important, and you 
should consider them together as a whole. 

Perform these duties fairly. Do not let any bias, synpathy 
or prejtidice that you may feel toward one side or the other 
influence your decision in any way. 
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EVI0EHC6 DBFIHED 

YOU must make your decision based only on the evidence that 
you saw and heard here in court. Do not let rumors, suspicions, 
or anything else that you may have seen or heard outside of court 
influence your decision in any way. 

The evidence in this case includes only what the witnesses 
said while they were testifying under oath, the exhibits that I 
allowed into evidence, -and the stipulations to which the lawyers 
agreed. 

Nothing else is evidence. Counsel's closing arguments are 
not evidence; counsel were simply given the opportunity to 
summarize and interpret the evidence for you. It is your 
recollection of the facts, not the lawyers' recollections, that 
„«ast govern your deliberations, the lawyer's questions and 
objections are not evidence. My legal rulings are not evidence. 
Any of my comments and questions are not evidence. 

During the trial I may not have let you hear the answers to 
some of the questions, that the lawyers asked. 1 also may have 
ruled that you could not see some of the exhibits that the 
lawyers wanted you to see. You must completely ignore all of 
these things. Do not even think about them. Do not speculate 
about what a witness might have said or what an exhibit might 
have shown. These things are not evidence, and you are bound by 
your oath not to let them influence your decision in any way. 

Make your decision based only on the evidence, as I have 
defined it here, and nothing else. 

5 
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COMSIDERATION OP EVIDENCB 
You should use your connnon sense in weighing the evidence, 
consider it in light of your everyday experience with people and 
events, and give it whatever weight you believe it deserves. If 
your experience tells you that certain evidence reasonably leads 
to a conclusion, you are free to reach that conclusion. 
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DIRECT AHD CIRCUKSTAMTIAL EVIDENCE 

Now, some of you may have heard the terms direct evidenc^ 
and ^ircumstsmtial evidence*^ Direct evidence is simply 
evidence like the testimony of an eyewitness which, if you 
believe it, directly proves a fact. If a witness testified that 
he saw it raining outside, and you believed him^ that would be 
direct evidence that it was raining* 

Circumstantial evidence is simply a chain of circumstances 
that indirectly proves a fact. If someone walked into the 
courtroom wearing a raincoat covered with drops of water and 
carrying a wet umbrella, that wuld be circumstantial evidence 
from which you could conclude that it was raining. 

It is your job to decide how much weight to give the direct 
and circtimstantial evidence* The law makes no distinction 
between the weight that you should give to either one, nor does 
it say that one is any better evidence than the other. You 
should consider all the evidence, both direct and circumstantial, 
and give it whatever weight you believe it deserves. 
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CRSOIBILITT OP WITNESSES 
You are the sole judges of the credibility of the witnesses. 
In considering the testimony of any witness, you may take into 
account the witnesses' abilities, education, opportunities to 
observe, age, memory, manner while testifying, any interest, bias 
or prejudijce shown, and the reasonableness of the testimony 
considered in light of all the evidence in the case. 

During the examination of a witness, you may have heard 
discussions about Jlimpeachment.^ impeachment of a witness, 
whether a fact witness or an expert witness, occurs when his or 
her testimony is contradicted by other evidence.. When you decide 
how much. weight to give to the testimony of a.witness, you may 
consider any contradiction of the witness's testimony 
demonstrated through ini>eachment. 

In determining the weight to give to the testimony of a 
witness, you should ask yourself whether there was evid^ce 
tending to prove that the witness testified falsely about some 
important fact, or, whether there was evidence that at some other 
time the. witness said or did something, or failed to say or do 
something, that was different from the testimony he or she gave 

. at the trial. 

YOU should remember that a simple mistake by a witness does 
not necessarily mean that the witness was not telling the truth. 
People may tend to forget some things or remember other things 
inaccurately. If a witness has made a misstatement, you must 
consider whether it was simply an innocent lapse of memory or an 
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intentional falsehood/ and that may depend upon whether it 
concerns an important fact or an unimportant detail . 
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EXPERT HITNESSBS 
When knowledge of technical stibject .matter may be helpful to 
a jury, a person who has special training or experience in that 
technical field ^ called an expert witness $ is permitted to 
state his or her opinion on those technical matters. However, 
you are not required to accept that opinion. As with any other 
witness, it is up to you. to judge the credentials and credibility 
of the expert witness and decide whether to rely upon his or her 
testimony. 
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DEPOSITION TBSTIMOmr 

Some of the witnesses that testified appeared here in court. 
Others testified through depositions that were either read in 
court or played on videotape* You should afford any testimony 
given by deposition the same consideration you would give it had 
the witness personally appeared in court- Like the testimony of 
a live witness, the statements made in a deposition are made 
under oath and are considered evidence which may be used to prove 
paurticular facto. 
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NUMBER OF WITNESSES 
one more point abouc the witnesses. Sometimes jurors wonder 
if the number of witnesses who testified makes any difference. 
DO not make any decisions based only on the number of witnesses 
who testified. What is more in^jortant is how believable the 
witnesses were, and how much weight you think their testimony 
deserves. Concentrate on that, not the numbers. 
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DEMONSTRATIVE EXHIBITS 

During the course of the trial, you have seen many exhibits. 
Many of these exhibits were admitted as evidence • You will have 
these admitted exhibits in the jury room for your deliberations.. 
The remainder of the exhibits (including charts and animations) 
were offered to help illustrate the testimony of various 
witnesses. These illustrative exhibits, called demonstrative 
exhibits, have not been admitted, are not evidence, and should 
not be considered as evidence* Rather it is the tinderlying 
testimony of the witness that you heard and the documents that 
were admitted into evidence when you saw the demonstrative 
exhibits that is the evidence in the case* 
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BURDENS OP PROOF 

This is a civil case in which the plaintiff, ArthroCare, is 
charging the defendant, Smith & Nephew, with patent infringement. 

ArthroCare has the burden of proving patent infringement by 
what is called a preponderance of the evidence. That means that 
ArthroCare has to produce evidence which, when considered in 
light of all of the facts, leads you to believe that what 
ArthroCare claims regarding infringement is more likely true than 
not. To put it differently, if you were to put ArthroCare 's. and 
Smith 6 Nephew's evidence on the issue of infringement on the 
opposite sides of a scale, the- evidence supporting Arthr«iCare ' s 
claims of infringement would have to make the scales tip somewhat 
on its side. 

in this case. Smith & Nephew contends that the claims of 
ArthroCare 's patents are invalid. A patent, however, is presumed 
to be valid. Because of the presunption that a patent is valid. 
Smith & Nephew has the burden of proving that the asserted claims 
are invalid by clear and convincing evidence. Clear and 
convincing evidence is evidence that produces an abiding 
conviction that the truth of a factual contention is highly 
probable. Proof by clear and convincing evidence is thus a 
higher burden than proof by a preponderance of the evidence. 

Those of you who are familiar with criminal cases will have 
heard the term ?fc>roof beyond a reasonable doubt .^1 That burden 
does not apply in a civil case and you, therefore, should put it 
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out of your mind in considering whether or not ArthroCare or 
Smith & Nephew has met its burden of proof. 
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rag PARTIES AND THBIR CONTEKTIONa 
THE PARTIES 

The plaintiff ArthroCaxre is the owner of U.S, Patent Mos. 
5,697,536, 5,697,882, and 6,224,592 Bl, which are the patents 
asserted in this case* I will refer to these patents as the 
^-536 patent,^ the ^^SBl patent,^ or the ^^592 patent,^ 
respectively^ or as the patents-in-suit • The named inventors of 
the patents- in-siiit are Philip Eggers and Hira Thapliyal, who 
assigned the patents -in- suit to ArthroCare. ArthroCare has the 
exclusive rights to make, use, sell, and offer for sale any 
product, apparatus, system, or method that is covered by the 
patents-in-suit • 

rhe defendant Smith 6 Nephew has marketed a number of 
medical devices called the BlectroBlade, Saphyre and Control RP. 
ArthroCare has accused these products and their use of 
infringement in this case, I may refer to these devices 
collectively as the ^mith & Nephew accused products. ^ 
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ARTHROCARE'S COOTBNTIOMS 

ArthroCare contends that Smith & Nephew literally infringes 
claims 46, 47 and 56 of the "536 patent, claims 13, 17 and 54 of 
the "882 patent and claims 1, 3, 4, 11, 21, 23, 26, 21, 32 and 42 
of the "592 patent, by making, using, selling and offering for 
sale in the United States the Smith 6 Nephew accused products and 
by contributing to and inducing the infringement .of these claims 
by others. These claims are called the Asserted claims.^ 
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SMITH Sl NEPHEW'S CONTENTIOMS 

Smith & Nephew contends that it does not infringe the 
asserted claims and that they ate invalid and unenforceable. 

Smith & Nephew contends that the asserted claims of the 
patents- in-suit are invalid because, based on the prior art, they 
were- anticipated at the time of the alleged invention. 

smith & Nephew further contends that claims 13, 17, and 54 
of the -882 patent are invalid because the -882 patent does hot 
teach one of ordinary skill how to practice these claims without 
undue experimentation. Smith & Nephew contends that claims 46, 
47, and 56 of the '536 patent, claim 17 of the '882 patent, and 
claim 42 of the -592 patent are invalid because the patents do 
not contain complete written descriptions of the inventions. 
Finally, smith & Nephew contends that claim 47 of the '536 patent 
and the asserted claims of the '592 patent are inraiid because 
they are not def inite enough that a skilled person reading them 
knows what is covered by the claims, and what is not. 
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SOMMARY OP PATENT ISSUES 

In this case, you must decide several things according to 
the instructions that I shall give you. They are: 

1. As to each of the asserted claims of the' 
patentsrin-suit, whether ArthroCare has shovm by a preponderance 
of the evidence that Smith & Nephew has literally infringed that . 
claim. 

2. As to each of the asserted claims, whether Smith & 
Nephew has proven by clear and convincing evidence that the claim 
is invalid. 
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IMPRINGEMEMT 
PATBMT IHPRIMSEMENT. - GBSSRALLY 
The patent law provides that any person or business entity 
which makes, uses, offers for sale or sells, i^ithout the patent 
owner's permission, a product or method legally protected by at 
least one claim of a valid patent, within the United Stafees, 
infringes the patent. 

There are three ways to infringe a patent. One may: (1) 
directly infringe a patent; (2) induce others to infringe a 
patent; or (3) contribute to the infringement of a patent. 1 
will explain each type of infringement more completely in a 
moment. 

A patent owner may enforce its right to exclude others from 
making, using, selling or offering for sale the patented 
invention by filing a lawsuit for patent infringement. A patent 
confers on its owner an exclusive property right in the patented 
invention. 

Here, ArthroCare,. the patent owner, has stied Smith & Nephew 
and has alleged that Smith & Nephew directly infringes the 
asserted claims of the patents-in-suit. Additionally, ArthroCare 
alleges that Smith & Nephew has induced and contributed to the 
infringement of the asserted claims of the patents- in- suit. 
Smith & Nephew denies such infrii^ement. 
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THB A5SERTBD CLAIMS 

To decide whether Smith & Nephew has infringed the 
patents-in-suit, you will have to look to the ^laicns^ of the 
patents -in- suit that have been asserted. The patent claims are 
the numbered paragraphs at the end of each patent* 

The purpose of the claims is to provide notice to the public 
of what a patent covers and does not cover. The claims define 
the boundaries of the invention described and illustrated in the 
patent and the patent owner's property rights. Infringement is . 
the act of trespassing on those rights. Only the claims of the . 
patent can be infringed. Neither the specif icat ion ^ which, is the 
written description of the invention, nor the drawings of the 
patent can be infringed. 

Not every claim of a patent must cover every feature of the 
patented invention. Bach claim is a separate statenvent of the 
patented invention and, therefore, each of the asserted claims 
must be considered - individually . To show infringement of a 
particular patent, a plaintiff such as ArthroCare need only 
establish that one of the asserted claims in that patent has been 
infringed.. 

There are a number of claims involved here. ArthroCare 
asserts that Smith & Nephew infringes claims 46, 47 and 56 of the 
"536 patent, claims 13, 17 and 54 of the "882 patent and claims 
I, 3, 4, 11, 21, 23, 26, 27, 32 and 42 of the "592 patent. Claim 
46 of the "536 patent begins at column 18, line 29 of the "536 
patent, which is Plaintiff's Exhibit No. 1 in evidence. The 
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other asserted claims of the *536 patent are found in columns 18 
and 19 of the *S3€ patent. Claim 13 of the '882 patent begins at 
column 24, line 54 o£ the '882 patent which is Plaintiffs 
Exhibit NO. 2 in evidence. The other asserted claims of the '882 
patent are found in columns 24 and 25 of the '882 patent. Claim 
1 of the '882 patent, from which claims 13. 17 and 54 depend, has 
been corrected by certificates of correction. Claim 1 of the 
-592 patent begins at column 24, line 6 of the 'S92 patent, which 
is Plaintiffs Exhibit Ho. 3 in evidence. The other asserted 
claims of the '592 patent are found in columns 24 through 26 of 
the '592 patent. 
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. LITERAL XNFRIM6EHBMT . 

In this case, Arthrocare contends that Smith & Nephew's 
accused products and methods literally infringe the asserted 
claims* In order to prove that any one of the asserted claims is 
literally infringed, Arthrocare must prove by a preponderance of 
the evidence that Smith & Nephew's accused products or methods 
include each and every limitation of that particular claim. In 
other words, you must compare the features of the accused 
products or methods with the limitations of each asserted claim 
in order to determine whether the accused products or methods 
include each and every limitation of an asserted claim« 

With respect to the asserted claims of the ^592 and ^882 
patents, it does not matter whether the accused methods practice 
the invention of any asserted method claim/ so long as Arthrocare 
has proven by a preponderance of the evidence that the accused 
methods operate in a. way that meet each and every step of the 
method described in the claim some of the time« 
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INDEPENDEHT AHD DEPEMDEOT ClAIMS 
There can be two different types of. claims in a patent. The 
first type is called an independent claim. An independent claim 
does not refer to any other claim of the patent. An independent^ 
claim is read by itself to determine its scope. Claim 45 of the. 
»536 patent, claim 1 of the ^882 patent, and claims 1 and 23 of 
the *592 patent are independent claims. You know this becapse-. 
these claims mention no other claim. Accordingly, the words of 
these claims are read by themselves in order to determine what 

the claims cover. 

on the other hand, a dependent claim is a claim that refers 
to at least . one other claim in the patent and thus incorporates . 
whatever the other claim says. Accordingly, to determine what a 
dependent claim covers, you mUst read both the dependent claim 
and the independent claim to which it refers. 

in this case, for example, claim 46 of the ^536 patent is a 
. dependent claim - it depends from claim 45. Accordingly, the. 
words of claim 45 and claim 46 must be read together in order to 
determine what the dependent claim, claim 46, covers. 

some claims of the patents-in-suit are broader than other 
claims. YOU are not to read the limitations or words of a 
narrower or dependent claim into a broader or independent claim 
if the broader claim does not explicitly contain the same 
limitations. 
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CONSTRUCTIOK CP CLAIMS 

It is ray duty under the law to define what the patent claims 
mean* I have made my determination on the meaning of iaach claim* 
I will now instruct you on the meaning of several of the terms 
and phrases in the. patent claims that are at: issue in this case. 
The meanings I give you should be interpreted by you in . . 
accordance with their plain meanings. Except where the court has. 
directed otherwise^ all other claim language should be 
interpreted in. accordance with its ordinary and accustomed 
meaning. 

You are advised that the following definitions for the 
following terms roust 1^ applied: 
!• ^Connector 

The court shall apply the ordinary definition of the word 
"connector, • The word connect meains "to bind of fasten together; 
join or unite; link." The word Connector, ^ in terms of the "536 
patent, shall be construed to mean ^ structure that electrically 
linlcs the electrode terminal to the high frequency power supply*^ 
2* *Blectrlcally Conductii^g Fluid Supply.'' ' 
Consistent with the prosecution history, the phrase 
Electrically conducting fluid supply^ shall be construed to mean 
E medical container that stores electrically conducting fluid.^ 
An exanple of a medical container is ah IV bag. An example of 
electrically conducting fluid is isotonic saline* 
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2. ^'Spacing a Return Electrode Away Prom the Body 

Structure^ and *the Rettim Electrode is Not in Contact 
with the Body Structure." 

The claim limitation ^he return electrode is not in contact 
with the body structure^ is clear the return electrode is not 
to contact the body at all during the performance of the claimed 
method. The claimed method does not contain any time 
limitations. Thus, the claimed method is performed when each of 
the three steps of the claim has been completed. 

4. 'Electrically Conducting Fluid* and 'Electrically 
Conductive Fluid.* 

Consistent with the ordinary definition, Electrically 

conducting f luid^ and Electrically conductive fluidg shall be 

construed to mean ^ ^^^^ facilitates the passage of 

electrical current.^ Bxaraples of electrically conducting fluids 

are blood and saline. 

5. 'Directing or Delivering the Electrically Conductive 
Fluid to the Target site.* 

< 

This phrase shall be construed consistent with its ordinary 
meaning; no gxurther construction is necessary. 
$. »Eleetrode Tezainal.' 

Consistent with the intrinsic evidenpe of the patents in 
suit, llelectrode terminal means Ifcone or more active electrodes .5| 
7. "Active Electrode. • 

The court shall apply the ordinary definition of the term 
Active electrod^ in the relevant art. Hie term "active 
electrode" means It^ stimulating electrode ... applied to tissue 
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for stimulation and distinguished from [a return electrode] by 
having a smaller area of contact, thtis affording a higher current, 
density-^ 

8. "^Return Electrode 

As contrasted with an active electrode, the term ^return 
electrod^ means ^an electrode having a larger area of contact 
than, an active electrode, thus affording a lower current 
density.^ 

9* ^Insulating Member*^ 

The court shall apply the ordinary definition of the phrase 
"insulating member.** Thus, the phrase ^insulating member^ shall 
be* const rued to mean ^ member which provides a high degree of 
resistance to the passage of charge. $ 

10 « ""SOO to 1400 Volts Peak to Peak.^ 

Tttia phrase shall be construed consistent with its ordinary 
meaning; no further construction is necesseury* 

11, "through the Region of the Target * Site* 

This phrase shall be construed consistent with, its ordinary 
meaning; no further construction is necessary » 
12* ^Xnmersing.'^ 

The court shall apply the ordinary definition of the. term 
"immersing." The term ^immersing^ shall be construed to mean ^o 
plunge into or place \inder a fluid 

13. ^Slectrosurgical System.'' 
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The court shall apply the ordinary definition of the term 
-system." The term JJsysteir^ shall be construed to mean ^ 
assemblage or combination of things or parts forming a unitary 
whole 

14. •Distal Bnd" and •Proximal End." 

The court shall apply the ordinary definition of the term 
-distal- and -proximal.- The term ^distal en<^ shall be construed 
to mean ^he end situated away from the point of origin or 
attachment .a The term |fe>roxlmal en<^ shall be construed to mean 
^he end situated toward the point of origin or attachment 
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OPSKY-EMDED OR ''COMPRZSXKQ'' CLAIMS 

The asserted claims of ArthroCare's patents- in- ^uit use the 
transitional phrase ^omprising^ or ^oiq^rises.^ ^on^rising^ or 
^onprises^ is interpreted the same as ^includin^ or 
Containing In a patent claim, comprising TOahs that the claim 
is open-- ended. As such, the claim is not limited to only what is 
in the claim* Based on this explanation, if you find that Smith 
6 Nephew's accused products or methods include all of the 
limitations in any of the asserted claims, the fact that the 
products or methods may also include additional features or 
elements is irrelevant. The presence of additional features or 
elements in Smith & Nephew's products or methods does not mean 
that they do not infringe an asserted claim. 

Certain claims use the language Consisting essentially of^ 
certain components. In interpreting patent claims, these words 
do not mean the same thing as C^^?^^sing,^ ^including,^ or 
Containing.^ Rather a claim including the language C<>^^3^i"9 
essentially of$ will be infringed only if you find that any 
con^onents added by defendant' beyond those in the claim (s) do not 
materially affect the basic euid novel characteristics of the 
invention claimed in the plaintiff's patent. 



30 



A 343 



DIRECT INFRIKGEMBMT 
For each of the patents -in- suit. Smith & Nephew is liable 
for directly infringing that patent if you find that ArthroCare 
has proven by a preponderance of the evidence that Smith & Nephew 
has made, used, sold, or offered for sale the invention defined 
in at least one of the asserted claims of the patent . 
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KNOWL£D(X OF PATEHT OR IHTEMT TO INFRINGE IS IMMATERIAL 

Smith 6 Nephew is liable for directly infringing the 
patents-in-suit in this case if you find that ArthroCare has 
proven by a preponderance of the evidence that Smith & Nephew has 
made, used, offered for sale or sold the invention defined in at 
least one asserted claim of the patents-in-suit. 

A con^any can infringe a patent without knowing that what it 
is doing is an infringement of the patent. It maiy also infringe 
a patent even though it believes in good faith that what it is 
doing is not an .infringement of the patent. 
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IMDIKBCT IKPRmGEMBHT 
As I have told you, in addition to direct infringement, 
there are two types of indirect infringement $ induced 
infringement and contributory infringement. The act of 
encouraging or inducing others to infringe a patent is called 
^^inducing infringement. 36 The act of contributing to the 
infringement of others is called ^contributory infringement.)! 
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INDtrCING INFRXNGEHEMT 

A person induces patent infringement if he or she 
purposefully causes, urges or encourages another to infringe a 
patent. Inducing infringement cannot occur imintentionally. This 
is different from direct infringement, which, as I've just told 
you, can occur imintentionally. In order to prove inducement, the 
patent owner must prove that: it is more likely true than not that 
the accused inducer knew of the patent and encotiraged or 
instructed another person to perform a process in a manner that 
infringes the patent. The patent owner must also prove that it is 
more likely true than not that the other person infringed the 
patent. A person can be an inducer even if he or she thought that 
what he or she was encouraging or instructing the other person to 
do was not an infringement. 

ArthoCare asserts that Smith & Nephew induced patent 
infringement. ArthroCare must prove £our things by a 
preponderance of the evidence: 

First, Smith & Nephew encovuraged or instructed another 
person how to perform a process in a manner that you, the jury, 
find infringes the ArthroCare ^patent claims; 

Second, Smith & Nephew loxew of ArthroCare *8 patents; 

Third, Smith 6 Nephew knew or should have known that its 
encouragement or instructions would likely result in the other 
person doing that which you find to be a direct infringement of 
the ArthroCare patents; 

Fourth, the other person infringed the ArthroCare patents. 
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Smith i Nephew cannot be liable for inducing infringement 
unless an asserted claim has been directly infringed by another. 
However, proof of inducing infringement and the underlying direct 
infringement may be based on circumstantial evidence you have 
heard in this case. Direct evidence of infringement and 
contributory infringement is not required. 
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COMTRIBUTORY IKFRIN6EHEOT 

In this case, ArthroCare asserts that Smith & Nephew is 
contributing to the infringement of the ArthroCare patents* In 
order to establish that Smith & Nephew has contributorily 
infringed ArthroCare *s patents, ArthroCare must prove five things 
by the more likely than not standard. These five things are: 

First, Smith & Nephew knew of ArthroCare »s patents; 

Second, the accused products or methods perform a material 
part of the claimed inventions and Smith & Nephew sold or 
supplied those products or methods; 

Third, Smith & Nephew knew that the products or methods were 
especially made for us^ in a manner that infringes the patent 
claims; 

Fourth, the products or methods are not staple or commodity 
articles ; 

Fifth, the products or methods were actually used in a 
manner that you find infringes the ArthroCare patents. 

Smith & Nephew cannot be liable for contributory 
infringement unless an asserted claim has been directly infringed 
by another. However, proof of contributory infringement and the 
underlying direct infringement may be based on circumstantial 
evidence you have heard in this case. ' Direct evidence of 
infringement and contributory infringement is not required. 
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VALTDITY DEFENSES 
PRESUkPTICttl OP VMiIDITY 
The granting of a patent by the Patent Office carries with 
it the presumption that the patent is valid. From issuance of 
the patent, it is presumed that the subject matter of the patent 
is new and useful, and constitutes an advance which was not, at 
the time the invention was made, obvious to one of ordinary skill 
in the art. The law presumes, in the absence of clear and 
convincing evidence to the contrary, that the Patent Office acted 
correctly in issuing the patent. 

Because a patent is presumed valid. Smith 6 Nephew' bears the 
burden of proving invalidity by clear and convincing evidence. . 
Although this presuoption can be rebutted, the burden is on Smith' 
& nephew to do so. Smith & Nephew can only overcome the 
presumption of validity with facts establishing invalidity by 
clear and convincing evidence. 

Each of the asserted claims of ArthroCare's patents is 
presumed valid independently of the validity of any other claim. 
This is because each claim of a patent defines a separately 
patentable invention. Dependent' claims are presumed valid even 
though they may be dependent iflpon a claim which is proven 
invalid, smith a Nephew, therefore, must prove the invalidity of 
each claim by clear and convincing evidence. 
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AFFIRMHTZVE DEFEUSB OP ZMVALZDITT GEKERALLY 

Smith Nephew has challenged the validity of the asserted 
claims on a niimber of grounds. First, Smith & Nephew contends 
that the asserted claims of the patents in suit are not new, but 
are contained in the prior art. Smith & Nephew also contends 
that certain of the asserted claims are not adequately described 
or do not adequately teach one of ordinary skill in the art how 
to practice the claimed invention. 
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ANTICXPXTION 

A person cannot obtain a patent on an invention if someone 
else has already made the same invention. In other words, the 
invention must be new. If an invention is not new, we say that 
it was ^^ticipate<^ by the prior art. An invention that is 
^ticipate<^ by the prior art is not entitled to patent 
protection. A party challenging the validity of a patent must 
prove anticipation by clear and convincing evidence. 

. in this case, the prior art asserted against the patents in 
suit includes patents that issued one year before the effective 
filing date, publications having a publication date one year 
before the effective filing date, and U.S. Patents, to wit: 
The Roos *198 patent (DTX 11) 

Article by E. ElsSsser and E. Roos (DTX 59A, 59B) 
The Pao "499 patent (DTX 21) 
The Doss "007 patent (DIX 17) 
The Manwarijag "138 patent (DTX 46) 
Article by C. Slager et al. (DTX 65) 
The ROOS "198 patent is asserted against claims 45. 46, 47 
and 56 of the "536 patent and claims 1, 3, 4, 23. 26. and 27 of 

the "592 patent. 

The article by E. Elsasser and B. Roos is asserted against 
claims 4S; 46. 47 and 56 of the "536 patent and claims 1. 3. 4. 
23, 26, and 27 of the "592 patent. 

The Pao "499 patent is asserted against claims 45. 46, and 

56 of the "536 patent. 
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The Doss "007 patent is asserted against claims 45, 46, and 
47 of the "536 patent and claims 1, 3, 4, 11, and 21 of the "592 
patent. 

The Manwaring "138 patent is asserted against claims l, 13, 
and 54 of the "882 patent. . 

The article by C. Slager et al. is asserted against claims 
Ir 13, 17 and 54 of the "882 patent and claims 1, 3, .11, 21, 23, 
26, 32, and 42 of the "592 patent. 

For an asserted patent claim to be anticipated by such prior 
art, each and every limitation of the claim must be present 
within a single item of prior art, whether that prior art is a 
publication or a prior, patent.. You may not find that. the prior, 
art anticipates a patent claim by combining two or more items of' 
prior art» 

There must be no difference between the limitations of the 
asserted claims and the features of the prior «urt. A prior art 
disclosure that almost meets the claim does not anticipate. The 
prior art reference also must describe the invention with 
sufficient detail to establish that the siibject matter existed in 
the prior art. Also# in order to anticipate, the prior art must 
enable one skilled in the art to practice the invention such that 
it is available to the public. 

There cannot be an accidental or unrecognized anticipation. 
A prior duplication of the claimed invention that was accidental, 
or unrecognized, \mappreciated and incidental to some other 
purpose is not an invalidating anticipation^.- 
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In deciding whether a single item of prior art anticipates a 
patent claim, you should consider both that which is expressly 
stated or present in the item of prior art. and also that which 
is inherently present. Something is inherent in an item of prior 
art if it is always present in the prior art or always results 

.... ^1 ^^i^^ aw arui if a oersou with ordinary 

from tne praccic«s w»*<5 j***^- — — . 

skill in the art would understand that to be the case. 
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EKABLEMENT 

The Patent Laws also require that the disclosure of a patent 
be sufficiently detailed to enable those skilled in the art to 
practice the invention. Smith & Nephew has alleged that claims 
13, 17, and 54 of the '^882 patent do not satisfy the enablement 
requirement. The purpose of the enablement requirement is to 
ensure that the public, in exchange for the patent rights given 
to the inventor, obtains from the inventor a full disclosure of 
how. to practice the claimed invention. However, because 
descriptions in patents are addressed to those skilled in the art 
to i4iich the invention pertains « an applicant for a patent need 
not e}q>ressly set forth in his specification subject matter which 
is commonly understood by persons . skilled in the art. 

The law does not require that an afqplicant describe in his 
specification every conceivable and possible future eoibodiment of 
the invention. The enablement requirement is met if the 
description enables any mode of making and using the claimed 
invention. The fact that some experimentation may be required 
for a skilled person to practice the claimed invention does not 
mean that a patent's vnritten descripti^ does not meet the 
enablement requirement. Enablement is not precluded by the 
necessity for some experimentation such as routine screening. In 
fact, a considerable amount of eoq^erimentation is permissible if 
it is merely routine or if the specification provides a 
reasonable amount of guidance with, respect to the direction in 
which the experimentation should proceed. In other words, a 
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written description is enabling so long as undue experimentation 
is not necessary. 

In determining whether undue experimentation is needed you 
should weigh a number of factors, including: (1) the quantity of 
experimentation necessary; (2) the amount of direction or 

guiaancts \ji _______ — -=>--.. ^ 

examples; (4) the nature of the invention? (S) the state of the 
prior art; (6) the relative skill of those in that art; (7) the 
predictability or unpredictability of the art; and (8) the 
breadth of the claims. A permissible amount of experimentation 
is that amount that is appropriate for the coiaplexity of the 
field of invention and for the level of expertise and knowledge 
of persons in that field. 
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LEVEL OP ORDIHMIY SKILL 

The person of ordinary skill is not the inventor but rather 
a hypothetical person who is presumed to be aware of all the 
prior art at the time of the invention. 

In this case, a person of ordinary sicill is someone with a ' 
Bachelor's degree in electrical engineering, physics/ mechanical 
engineering or medical sciences and experience with the design, 
development, operation, and evaluation of RF-powered 
electrosAirgical devices for clinical applications. 
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WRZTTEM DESCRZPTZON 

A patent must contain a written description of the product 
or method claimed in the patent. To satisfy the written 
description requirement, the patent must describe each and every 
limitation of a patent claim, although the exact words found in 
the claim need not be used. 

The written description requirement does, not require the 
applicant to describe exactly the subject matter claimed. -Nor 
does it require that a patent specification set forth in a single 
embodiment all the steps of a claimed invention. Compliance with 
the written description requirement requires that the 
specification of a patent, when considered as a whole, reasonably 
describes the iirventions claimed in that patent. 

smith & Nephew contends that claims 46, 47 and 56 of the 
•536 patent are invalid for lack of an adequate vrritten 
description of the claimed invention. If you find that Smith & 
Nephew has proven by clear and convincing evidence that these 
patents do not contain a written description of the invention 
covered by a claim, then you must find that claim invalid. 
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INDEPINXTENESS 

Smith 6 Nephew contends that certain claims of the "536, 
"882 and "592 patents are invalid for indef initeness. The patent 
laws require the claims of a patent to be sufficiently definite 
so that one skilled in the art can determine the scope of the 
claimed invention. To establish indefiniteness. Smith Nephew 
must prove by clear and convincing evidence that the claims, when 
read in light of the specification, do not reasonably apprise 
those skilled in the art of the scope of the invention. 

Hie amount of detail required to be included depends on the 
particular invention and the prior art, and is not evaluated in 
the abstract but in conjunction with the disclosures. If the 
claims, read in light of the disclosures, reasonably apprise 
those skilled in the art of the proper scope of the invention, 
then the claims are not indefinite* 

Singly becatise some claim language may not be precise does 
not automatically render a claim invalid. Patentable inventions 
cannot always be described in terms of exact measxirements, 
symbols or formulas • For instance, patentees can use terms such 
as ^substantiallj^ or ^about^ when defining their invention. 
Claims do not have to be plain on their face or be as precise or 
specific as they might possibly be drafted, so long as the 
meaning of the claim is discernible. Compliance with the 
def initeness requirement depends on what one skilled in the art 
would determine to be the bounds of the claims in light of the 
specification. Even if one skilled in the art needed to 
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experiment so as to determine the limits of the claims of the 
patents, that would not necessarily be a basis for holding the. 
claims invalid. 

If you find that Smith & Nephew has proven by clear and 
convincing evidence that claim 47 of the ^526 patent and the 
«««^«.«.^^ A^.<-ViA icoo siir*^ nnh HAfinite enouah that a 

skilled person reading them knows what is covered by the claims 
euid what is not, then you must find these claims -invalid. 
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REEXAMINATION 

One of the patents-in-suit, the "536 patent, has been the 
subject of a reexamination proceeding* Reexamination is a 
procedxire that allows the Patent Office to address substantial 
new questions of patentability after the issuance of a patent* 

Any person may request the reexamination of a patent at any 
time during the period of enforceability of an issued U.S. 
patent* The reexamination request must include one or more pri^r 
art patents or printed publications, as well as a statement by 
the requestor outlining the relevance of each cited reference, 
l^on receipt of the reexamination request,, the Patent Office 
assigns an examiner to the reexamination request* 

If the. Patent Office grants the reexamination request, the 
patent examiner may decide to allow, reject or amend patent 
claims that are the subject of a reexamination* A notice is 
issued at the end of the proceeding to inform the patent owner 
and any third party requestor that the prosecution on the merits 
of the reexamination proceeding is closed* If the patentability 
of the claims is confirmed, the Patent Office will issue a Notice 
of Intent to Issue an Ex Parte Reexamination Certificate* A 
reexamination certificate is then mailed by the Patent Office* 

Like any other patent, a patent that has undergone 
reexamination can be found invalid by a jury. 
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CERTIFICATE OF CORRECTIOH 
ArthroCare alleges that the '882 patent issued from the 
Patent Office containing errors. Requesting a certificate of 
correction is one way to correct certain kinds of errors in 
patents. Once properly corrected by a certificate of correction, 
a patent shall have the same effect and operation in law as if it 
were originally issued in the corrected form. ArthroCare 
requested and obtained a certificate of correction for its 
patent. Smith i Nephew challenges the validity of that 
certificate of correction and has the burden of proving 
invalidity by clear and convincing evidence. 

When the patent applicant is the one who - like ArthroCare - 
made the error, it can use a certificate of correction only to 
correct errors of a clerical or typographical nature. An error 
is clerical or typographical if one of skill -in the art can tell 
just from looking at the patent and the prosecution history that 
there was an error, and also how that error should be corrected. 
A certificate of correction for any other errors is not valid and 
can be challenged in court. 
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DELIBBRATIOW AHD VERDICT 



DUTY TO DELIBERATE 



Now that all of the evidence is in and the arguments are 
completed, you are free to talk about the case in the jury room* 
In fact, it is your duty to talk with each other about the 
evidence, and to mcike every reasonable effort you can to reach 
unanimous agreement. Talk with eiach other, listen carefully and 
respectfully to each other's views, and keep an open mind as you 
listen to \rtiat your fellow jurors have to say. Txy your best to 
work out your differences. Do not hesitate to change your mind 
if you are convinced that other jurors are right and that your 
original position' was wrong. 

But do not ever change your mind just because other jurors 
see things differently, or just to get the case over with. In 
the end, your vote must be exactly that your own vote. It is 
important for you to reach unanimous agreement, but only if you 
can do so honestly and in good conscience. 

If. any member of the jury took notes, let me remind you that 
notes are not entitled to any greater weight than the memory or 
inpression of each jxiror as to what the testimony may have been. 
Whether you took notes or not, each of you must form and expredd 
your own opinion as to the facts of the case. 

If you did not take notes, you should rely upon your own 
memory of what was said and not be overly influenced by the notes 
of other jurors. 
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No one will be allowed to hear yotir discussions in the jury 
room, and no record will be made of what you say. So you should 
all feel free to speak your minds- 

Listen carefully to what the other jurors have to say, and 
then decide for yourself • 
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JURY QUESTIONS 

Once you start deliberating, do not talk to the jury- 
officer, or to me, or to anyone else except each other about the 
case* If you have any questions or messages, you must write them 
down on a piece of paper, sign them, and then give them to the 
jury officer* The officer will give them to roe, and I will 
respond as soon as I can. I will have to talk to the lawyers 
about what you have asked, so it may take me some time to get 
back to you. Any questions or messages normally should be sent 
to me through your foreperson, who by custom of this court is 
juror no. !♦ 

One more thing about messages . Do not ever write down or 
tell anyone how you stand on your votes. For example, do not 
write down or tell anyone that you are split 4-4, or S-2, or 
whatever your vote happens to be* That should stay secret until 
you are finished* 
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UNANIMOUS VE1U>ICT 

Your verdict must represent the considered judgment of each 
juror* In order for you as a jury to return a verdict, it is 
necessary that each juror agree to the verdict. Your verdict 
must be unanimous* 

It is your duty, as jurors, to consult with one another and 
to deliberate with a view towards reaching an agreement, if you 
can do so without violence to your individual judgment. Each of 
you must decide the case for yoursel£, but do so only after an 
impartial consideration of the evidence with your fellow jurors. 
In the course of your deliberations, do not hesitate to reexamine 
your bwn views and change your opinion^ if convinced it is 
erroneous. But do not surrender your honest conviction as to the 
weight or effect of evidence solely because of the opinio of 
your fellow jurors« or for the purpose of returning a verdict. 
Remember at all times that you are not partisans. You are judges 
judges of the facts. Yoiir sole interest is to seek the truth 
from the evidence in the case. 

A special verdict form has been prepared for you. You will 
take this form to the j\xry room -and when you have reached 
unaniraotis agreement as to yoxir verdict, you will have your 
foreperson fill in, date and sign the form* Bach of you will 
then sign the form. You will then aretuanx to the courtroom and 
your foreperson will submit your verdict to the court. 

It is proper to add the caution that nothing said in these 
instructions and nothing in the form of special verdict is meant 
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to suggest or convey in any way or manner euiy intimation as to 
what verdict I think you should find* What the verdict shall be 
is the sole and exclusive duty and responsibility of the jury. 
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COURT HAS HO OPIKIOH 

Let tne finish up by saying that nothing that I have said or 
done during this trial was meant to influence your decision in 
any way. You roust decide the case yourselves based on the 
evidence presented. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARB 



ARTHROCARE CORPORATION, 
Plaintifi^ 



V. 



SMITH &NEPHBW, INC 
Defimdant 



SMITH & NEPHEW, mC^ 

Counterclaim Platnti£^ • 



ARTHROCARE CORPORATION, AND 
BnnCON,INC., 

Coimteiclaim Ddendanls. 



CA.No.Ol-504-SLR 



JDRYVERDICT 
We, the juy, unammousfy Gad as follows: 
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L INFRINGEMENT OF ARTHROCARE'S PATENTS 
A. The '536 Patent 



Direct Infringement by Smith & Nephew of the ^536 Patent 

1». Do you find that Arthrocare has shown by a preponderance of (he evidence that 
Ssiith & Nephew hzs directly infringed 3ny of the fo!!owTng claims of the *535 patent with its 
Saphyre, ElectroBlade, or Control RF products? ('TES"* answers to these questions are findings 
for ArthroCare. ^O** answm are findings for Smi± & Nephew*) 







mwi 






IB! 






*536 


46 




NO 




NO 




NO 


♦536 


47 


/S) NO 




NO 




NO 


♦536 


56 


6S) 


NO 




NO 


CrSy NO 



Inducement of Infringement by Smith & Nephew 

2* . Do you find that Arthrocare has shown by a preponderance of &e evidence Qiat 
Smith &Nq)hew has induced m&ingcmcnt by others of any of the following claims of the '536 
patent with its Saphyre» EIectroBlade» or Control RF products? C*YES** answers to these 
questions are findmgs for ArtfaroCare.. '^O^ answers are findings Smith & Nephew.) 











•536 


46 


(Y^ NO 


(^^S) NO 


(yk) no 


♦536 


47 


NO 


Cy^D NO 


C^YES^ NO 


'536 


56 


(fES) NO 


(fES> NO 


X5S) NO 
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Contributory Infringement by Smith & Nephew 

3« Do you find that Ailhrocaic has sbown.by a preponderance of the evidence that 
Smith & Nephew has contributed to the infiringement any of the following claims of the ^536 
patent with its Saphyre, ElectroBlade, or Control RF products? (*TES*' answers to these 
questions are findings for AithroCare. *V0^ answers axe findings for Smith & Nephew.) 
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B. The *882 Patent 
Validity of ArthroCare^s Certificate of Correctioii for tlie ^8S2 Patent 

4. . Do you find that Smith & Nephew has shown by clear and convincing evidence 
that tlie certificate of collection for claim 1 of the *882 patent is invalid? (A "YES" answer to 
this question is a findmg for Smith & Nephew. A '^NO" answer is a finding for ArthroCare.) 







«882 


1 YES 



Answer questions 5-6 only if you have answered T^CT in question 4. 



Inducement of bifringement by Smith & Nephew of the '882 Patent 

5. Do you find that Arfhrocare has shown by a preponderance of the evidence thai 
Smith & Nq>hcw has induced ixifiingement by oiheis of any of the following claims of tfie '882 • 
patent with its Sai^]^ or Control RF products? CYES^ answers to these questions are findings 
•f<«ArthroCare. 'TfO^answm are fiddbgs for Smifii& Nephew.) 
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Contribntory Infringement by Smith & Nephew of the ^882 Patent 

6. Do you find that Arthrocare has shown by a preponderance of the evidence that 
Smith & Nephew has contributed to the mfnngement of any of the following claims of the *882 
patent with its Saphyre or Control RF products? C^YES** answers to these questions are findings 
for ArthroCare. **N0** answers are findings for Smith & Nephew.) 
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C The '592 Patent 



Inducement of Infringement by Smith & Nephew of the '592 Patent 

7. Do you find that Arthrocare has shown by a pr^onderance of (he evidence that 
Smith & Nephew has induced infiingement by others of any of the following claims of the *592 
patent with ks Saphyre^ EiectroBiade, or Conizot RF prouucis? C'YES*' answos io ihcsc 
questions are findings for AtthroCare. *^0^ answeis are findings for Smith &Nq)hew;) 
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Contributory Infringement by Smith & Nephew of the ^592 Patent 

8* Do yon find that Arthrocare has shown by a preponderance of the evidence that 
Smith & Nephew has contributed to the infrmgement of any of the following claims of the *592 
patent with its Saphyre» EIectroBlade> or Control RF products? (**YESr answers to these 
questions arc findings for ArthroCare* *^0*' answets are findings for Smith & Nephew.) 



•592 




(^S) NO 


NO 


CyES^ NO 


•592 


3 


^^Y^^ NO , 


^^fE§) NO 


,ig> NO 


•592 


4 


NO 


(^tes^ no 


/^Y^^ NO 


•592 


11 




NO 


^?E§^ NO 


•592 


21 






|(YBS^ NO 


•592 


23 


NO 


^^^fS) no 


NO 


•592 


26 


NO 


C^k) no 


^^K) NO 


•592 


27 


I^M^ NO 


NO 


NO 


♦592 


32 


P^^^ NO 


NO 


CTW^ NO 


•592 




^^^^^^^^^^■v<S^ NO 
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IL VALrorrY OF ARTHROCARE'S PATENTS 
A, AntictpaHoii of ArthroCare's Patents 

9. Do you find that Smith & Nq)hew has shown by clear and convincing evidence 
that the following claims of the patents-in-snit are invalid due to anticipation? (A ^'YES** answer 
to this question is a finding for Smith & Nephew. A "NO" answer is a finding for ArthroCare.) 

The *536 Patent 









Claim 46 


YES 




OaIm47 


YES THcy 


Claim 56 


YES 





ni€ '882 Patent 




ni««S92P«tfert 







Claiml 




aaima^ 




.CIafm4 


^^^^^^ 


Claim 11 




Claim 21 




Claim 23 




Oaim2tf 


YES cm> 


ClahnlT 


YES 


Claim 32 


YES <NO>> 


Cla!m42 


YES ^mX' 
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D. Enablement of ArthroCare^s Patent 

10. Do you find that Smith Sc Nephew has shown by clear and convincing 
evidence that the following claims arc invalid for lack of enablement? (A ^TES" answer 
to this question is a finding for Smith & Nephew. A **NCr answer is a finding for 
ArtfaroCare*) 
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Each Juror should sign the verdict form to reflect (hat a unanimous verdict has heen 
readied 



Dated: May ;2, 2003 



Forepersoa. 
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SYSTEM AND METBOD FOR caioc tissue daiocatkm or tfrattnicthw M its cosUct pbim 

ELECTROSIXRClCALannNGAND with tbe ptxiest*t tUnie. b •d(fitfoa. ttie tcdve tt4 ntin 

JMJXIW ckctrodcs «v txp^caQt posifiosed do*e togcte to tasose 

(hit the muni anreal flows dbvcAy from the active to (he 

BACKC3U>UNZ> OTTHE lNVEmK3W 5 mtn ekctn>dc llie ckM jroiimiiy <^ ibe^ 

TUsIsa Dlyisioa of nylkatfoa Sfr. Wa 08/4<5319<Ucd gesento ihe dnger that the ancsc wm aboit aaoo ttie 

lua. 7. 199Spe&<fist, wfalc^ b a 0Q8tximatk»4D^ cf clecftodes»pQ8slb^lii]|nMDS the clectzic^ 

4iplk»6o»SerNo.08A446J^fik4oaltti.X 1995^ «»d/or 4*mfgii^g or destroying «aa^ 

peadtog; wMdt wtt • c i o i riinnfcw 4ft-pait cf lyyilcitioa Tlie oie «f eiecttwvigicd proccducs (botfa nooopoUr 

SeL Ko. 0M)59.68I, £led c« JO, i9S9» abift* » Mdhipolai)faciectdca]lycoodttctmcBvii^ 

dotted^ wtkfi was •coatimiBdoi»4&-p«rt of applki^ fanhgr fwAiMnatt^. ^*»»n^r mwtj wtfarfTtfcpic 

Nd. 07/95IJ977* filed oa Oct 9» 1992. acw ULS. Pit Nd eedoro feqnte flttfidag «f the xegloB lo be netted villi 

5366M3i wtfch was a eo8ti8«Btioft*l&-p«t of s>pfe t ioa Isotooie saSae <«lfo tcfcsed to as aonaa] safia^ bodi to 

So; iPiZVtSJS. filed aa laa> 1992, aw a b e ad oe c db maiauU aa isoioale caviroaaaeat aad to Ib^ the fidd d 

the ftin dbdoMM c s of whkli arc In caponted bcfda, bgr ^ Wcwiag cks; Ihe jacscaoe eC taHae. which it a highly 

rcfaeacc. ooadoctfye «ieGa«|yte,caa also caste chodukgofdMelae- 

LFSddoffiieimattoa ft«ii:^nld«ttede^ 

Ihc pieseat htrcstfes let^ gcaoifiy to the ficM «f ^juh^T^' !? tiaaeoessty 

cletccuMU|{uy ao^ asare partfnda^^ to >m^'ai devicBS ^ ^ . fiw«cr cause aoo ipeci 

aad'BeiliodtivlikbcafioxbWb6cqii^ ' 

nd^bl«etis«M» le^one to vaiiottt pidlikai assodaled wllb 

HtcfieHaif fl BCttDe utgiu ytoclBdeaaaa^bcroflacM^ efectrosargicat procedoies (a etcctxkally coadoctive' 

selated saigM tedudgpea wUcfc tec ib comM fte csviroametfi^ aear aaethods aad device* have b«ea deiw|» 

mllcalioa«re!ecttkalcaoif tond^thesmcaneor «P^^ ^<F^c>'<-'Itee aetbods tad devices proirida 

late9itX<ifptfteBKtiss«c.BecfroeiBsMfaooediBcstoaaqy <cfecihepowadcl{Tesy to die tKscttts»e while sdanai^' 

cfxzsce diroosh ttie ifffieatiM e# var Hgh ^poww ddlmy toAcwno^^ 

r n i n ntc |o CQ| Qf aUjSc tissoc wtxze die ogs^ twc-lw%i«t nese mrihodt aia paniiula i tj r asefal is tso» 

tioacasbeBaooopQlar<rbipQta(;Moac9K)te Mfito filled be^y eavttea. sach as anfaraacopie, 
«a cAcmi 9«iiadiag cT die priest whcte the saiSictf « ««^<rg3^>«»)log^<«vlt{ea.lUlB^^ 

devleedefiM0i4yasiB^elect»depal&B^)dvdb^ cavi^ jaovidet good irlsibillQr. fo^ 

#i*iinp,fff bodi flcrtiTrdtf ff r tf r ^ t fo a ef aoicflt bobble* or after debcit» ""^rf"***** Ae poss!blBQr of air 

Iftl^^iffg ^hffr cnMhrnaadprctecttcottiatissoefroaddiydr^^ 

iau^^w >cm «W w> t>fHtt ^ B^ct'^^'A^^ctioesatenoieftillydesaftedlBiveyleitsly 

iHl^^^m^(tor^^e^ fileAcapiiaosfrasdgaeda««ara«asSaiNb*.0^ 

^^^^T-T"*^ '^^T Ai^^'M Afr '^^^g T'^T*^?'^**^^*'^^ mSfSiSr i taA gyjgn ^ the faa dfadomrcs cf which 

electraemsloa atdadoQ pro^^ tee beta iBCcq «aied b y icfanice> 

ami wjwma tFUfjf ^^f it^fyT^i i^TO5ft %f ^ jp f t tfif ^ V ** ^ Moy ssfyctl pro cf idu r eSt a*>ch as craL lapa iosc cf dc tad 

iibfr%ra! n w a l ii iT** *y tff f i cpea stai^jealfKoo rd M cx asesotycaR 'aH i e d widi ttie-taiyt 

OascttdedmBslctldefflcesaadfneedi^howcva; 40 ssbsDOged sadcr *a Inigaat Jbi. laparoscopic 

sttffcr fioto a atoabcr cf dbad^atago^ cxuepla, ^!^^^^^!^^^f ^ i^^ddgfioafte 

ny^a^^tyft^fr ^.Tptct t gfpfraHf dfrttt TlfTtrtff f*in^ aim^ f cwRiorgaii^c^pe abdoniuitt cav^y Is pi rminird win 

ddlaedpidifton die cqiovd or active decMte fbroufh pn wide worida g 

ihf ftlff nTf ^fMfy tt* r ffm t fr ^l i v#, wfrftb r?fffTrtlly space ior the. lashnsaeats aod to Inprovc the sisgeoa a 
>i*i:^ y^trH»rHf>fTffftfaimlhf|^^ 45 ^^^«^^|^^BfeaIiI^<Xtejvocedam»dias toe 

Alt Ae ckettie cnntM wiD fiov tfanoah ddatloa of naaclB cr gb^va Hsiue la toe noiidi or dtt 

«adeftaedpadbtiatoepatldrtbc^,toatb^ ^S^^r!S5^^.^Sl^?t37 
lisle cf oavatfed t tf^ri f^ itliBlulieo to «f too peoonoeo ta a otfz eanroamem or seM see s«i>» 

|ledea«»sbod^b ad(ttloo,daoelbe4cfi•edpadl tfloa^ . taojcdsadcr aocfcetricd^coadacdaglii^^ 
'theri ff feat*>b^*ybwan ^*^»^ b %^ btyedhii« jj Pgrtoeseaadctheri cas oa f » l apio v edqr>teiat aodiscto- 

cgthel«fe^Salaaeeorsed^MQr«f ftepadear odsaredc^toAeek^ttosaaiicalab l it l oaaa d n itf afcf 
IftfgeiPoitated»cre8oeaa»st.^ipic^ tioae. These qfttcaa aad ncihod a iboiild be capable of 

ibesctanaad'acdvedccvodeikcrdcrtogencateacaoeal projWkf a dhert frtim cimai prti ftom ae^ 
sdt^ fSor atdatin cr.ctttfBf of toe tai|ct*ilBiie. Ibii ^^^ tnfVi^^mti»iSat,t »^ie bn€lMnat^ 
mmtthowcva^BujIaadvcries^ $$ lafabim *e dtagen of deetifcal caoeDt flowing Uwa^ifc 

tefig less invcdnce tfin fito defised cleeldcrf pal^ . *aDdeflaedpatoslatoep8tieaf*abo4]i&lboijstoatnotdd 
%»M^ «>m «tA^ittf^ f^f^^*yfy«t|f f ^.M^iy rtii^^i^ dbo bo ecofi^BPod to^ ialfttmly coatoot tawf toatahsm 
caoslttdaraatetoWd^miuswb clettode aad iHssooaidlagtlssoe aad to avoid caaeatdM* 
ibitodiag tfesoe. lag bctwcea^ active aadietaa Wcrtredet. fteftrabty. Ibe 

Bipolar ekctroOTjftal devfcea Uve aa bdknat advaa- « ^^P^ 
lageo>m«c ac yoi t rd e v fo esbccaa»d>en«aicagcatptto for .toe ow g qd ^ K "^^7 ^ ^ 

OOCTacraOwi Hioi y i ioepaaeBfc . * — « — *^ 

deviccSi^ bodi 4be actiN^e tad setois^ -eJecttode tse ^^ilcaU|y ac^pBC aao epes stai^^cat piOOBflfl^es* 
cqpoMd to M fhcy nqr boA coBitci finse; toer^ XDeso^pteof AeBaclgiooBdAst 
pw>v l d ia ga aPtow caweaiipaA fipeai toeaulv^lotteictttni dg Deifcealaco^pofadlagiadtofie^toocyelecBodcafiBrgte 
decttode fiuiwgfc 4ie t lsi Bc» Oaa dna^ack -n^A tfds cfact i oM r gl ca i aad dectiocastcry tffhai^Bff ava 
\ however If toat the fctoro'declMde ntf desedbedla]Uadetal.(l^/.iUshi«u5k*f^ l:2»-24d 
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asd us. Ptt. Kei. S^UJtf; 4M^»4^3^I; 4499. fcr flew «r decttkal|r coodoctfBS S^dd Ibcfdbmgh.'ne 

691;4mm«44^02337*U5.Ptt.Nbs.4,9a290aBd 1^D&1 it dtaid toii^ ^ iclm decide ttd ever 

AJoie^l ^tGdbe mcftods for lajectisg Boa-ooadacling sahwcleoK»d(ioibcc«bgrfv«ivide4R^ 

S^omtbet^cramoooiwbrcIec&QaBikU betivcaftcteael^gcCsiiettateRlandedrodc. 
tockcoictOylsobteiUciecic^irikfiecAogi^ 9 k a fscfcmda^ea of IbeimeitioQ* tie active elector 

jiaeiiDdbtdedifcilly fOBiltftfng faipat coB^itises at decttode aoay Mftg a fte^ 

tad 4474499 desoibe nooopolar asd Idpote cally isoltfed ckdrede tovdMls <Bsfmtd a.cootact 

decoo«By^aldcvlns»ie76ctivdy;«uciBd^ sutlu*, wUcb siqr be a fiaBar or Me^iaM nafa^ 

|QriEqgadBttfae«B|M«iB» wtMiBqrbeloctfedM(hedistaIl|pcre>rcrtlaiEnlfaifKe 

, iM-Lu ^ v» u*iM»HGiwi« vCSfcAeSpasiUJi^ 



Tl»IKserttoTeaikai»oridc»aaa|)i»arai» ckatodctc nidMli.«d,,.j Utoca^ ^ ^ 

fbrsd«ilTdyappryiagdectifcaI«oeigyl»stnH*TO saaoc & a prdtooi ^g al. caA electrode tencM^^te 



a wtfjcBft bod% The mmwu and ndbed aUovr Ae _ cowedad to iba fraiimal cooMsr ty aa dectzkaSf 
riff-rf f^ttt i.^V»f^TiU». m i,i.L.i trtav^ttom, oiA bctocdco o dacto r d ri po<c 4 watuft fee Aaft mooftdttc twt 
asaUdtMaadcanbgef bod^stnicturcavWiiboaticiqimiE^ pgaa^ttod crea d ctt dtml^ijcoq ptof i^fteckdrodati^ 
die ttttoe le l« fiteM^ t» aft ckctriedfy coM^^ mfaab to a b^ toyieacy p aw and coMcd 
lirigam. fiich«sbotoafesaGK.Tboi99ai«to«^ wi^ opgoaH tcny atero acritor fc r epcattee cf die 

<ddiesn$a<lBvefilkBmii«tkx]ladji»^ ™ f?f™ tocxMpoc^eacthre 

aftddk^if Sln8hri.f«rtissaedbaectta.e4.«<»^ * ydto paa rfte cnmit Jtotttog ycotttt, w Mc» aie 
gaD Uadda frcaa ibe'Svtc aad aUatfoD and Becrodt «l < lni p ca »i aa« oa mapw wn> tte aii oMM qec cwg 

TlieactbodoTlbeiitstttlmBiteoocivte ^^^^TT-..^ ? i 

infasclectmB||GalivoUadJacBi«tfidtB«ei ^ Tlie «e cfjaA cfc cttode a a^ la dc<<qae^pctfjpp»> 

ittaceeeactiietleaodelsiii^iBieMl^^ ^r^S^rt^^rSSI^^S^I^ 



d»«o^^ Hlfrdio<y>decnode iani^ 
dte f» te»«»*e a c«Rat aoar bcfweee die t«i^ 



aodfteiet»adec«9de.Htshfr€9>eaqrto3tVlt «^ ^ aiuuiA ^ Wii^LoJ hL^uiu^ 



onieat flow vaft cnaied by i 

' i rer»a , , _ 

^ sec^pecaied oc editiwlac i 

- Uadob I 

11ieaba»edesa9N»ftiiicdiodb|iM^ • «HR>DnMt tadi at d» 

dryegwfroa«ettgje^dietl>tBCftak aabMug<rf 
iucb as cpca, l^aieaeopfc'or cnl.aosor*'^^*"^ 



SnHla fM^ T"!^** ii^^i^ Tfc^ fnbk appRdaied diat tmfc low iBfiedM fwdit t^a^ 

B^iM B «m • ™ rtrrtrmff kzmiaal docs aoC coatad or came lata 

miyfeMbeM3liM.sec^pecaM4or€dKniteiiiaaip«- » IS«HSSS-5A!fc^rt^ 
lkedie«aiteibtM«cfleadiedesfctddqife«rafclatte aoie po^niy wtt »a body *2!!L-? fSfL Ji 




dcctric^ coodoc aag lM d fwvt dea a w tobic ^ 

|i id>t yd ttff jcftua d cw^fcji^ 'i^^Uftn^ Ar:>iti-- abhtfoB Of cutdBg %£ dtawfcTtie abflto to coatyoi ciicid 

dttsede aatf eadosea wsm.m wwnwnt acaa. .4:_^Tjn,L^.,.t ■/■.>f.»w tt^t*** 



»ialia!zetcx|MMi>eofdiefc«i«ade^ 4S ^^^J'^^^J^^'^^ 

tu«e aad^SSnisea poadUe abortlat of^dic cuoeat f^^^Zu^^2S^^^^?^^S^ 
bef«recatfieacliveaadiefamdectn)det,Uonlpn^^ f^l^f^^ZtSJS^J^ 
t>€fi<i»m^t€iMUc^acod^Sncifmothiafli9^^ ,iirigaat«.rtKli»l«>t«dci*a.»€«^ 



Iboo8bdieaieorali|iefeaoopedi9^ Sf^tt TS^llkd^S^^ 



tbeappanmaccenfiaf lodieiacaeal>fa^ SS ^^^^^Si^^S!^^ 

Bld^adiStdcad.aBdtfl»t^actf*eclCCti;^k^^ ^TTr^fHrZ^ rftis ^Mmr »»JmA«ilM«rf 

p^odmala^or^dttfttedediledlrco.,^ ^SflSffi^i^^ 
decBoda to a btgb tf^ocaey ^ote^e toawe , A idaa «i lendriat yortloaa tte tpcd g ctf o a aad dcawtagt. 

Amaceftoia die active clecaPodD la «di«taBrtalifaveidcr ^ ^ ^ . , , 

ndobBbecsvear^^irtUf diaebetweeaMd tadilcU FiailtapcnpeedveideaPorfeeaecttociapcaiQrstem 
xcanelectiedeftnDdssacTbezccndcctiedeii^be iadadl^g aa elecawa^fcal pebe, aa cfcctdc^ 
ao«idcaiBte0d'wibfteibafto#fteprobeorllatqrbe M iatli4Pddnnp|rn<tt«i«tte«nsMpa««aa^ 
5|>wtetoadbeafaaftj[€^oaaByida >w l| ii t UuuM il ) . . awetad la aaoartaaoa wife Ae jaioMidca «f die fioeal 
JatM^eaKS^feeniinclecteededeflaeaaalaacrpatteia JaiKBdoas * 
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of tfic ckcttosorgfea probe or na 1 miBfrjdDf M ueinifttcof aprcteloapplydeaikalcBafjr^^ 

electrode a a j ogcaeot toltibte fbrripid coaiBf aad ibtoioo ta rfjg tty^ tf '^>MU lAwftfw^ tf^. ^^f^f nf^^ y rpflfttioa 

tissoe stmcftvcs; of fVfqrffnl c&ogy to dko ftoroct&dtttf iUmc tad ctvm* 

FBI 28 It la colsrged ead \icw of the dtosi tip die ' peat wnfaiin from power di ri p a tfo o ltt» vutoaa^nz 

electrosoKUtlnobeorHai; clecttjc^coodiiclhe]IqBl<s,sncbftsttood^ 

naiCitacxots-tectioculviewortfiemxiiBftteadcf ^ ~7. . , . . ^ ^ 

tbe electrounlcat Ofobc, HiiutntiDi u oxaoteiaeot for T»e dcettOflBjfcil wffl «« t 

^hrlf m k ^ ^ »«riyaeif HtdWcainedttftnif ifsnnctinde 

TO3btdetaaed«ms«ctk>nd>Ico.crf«rfta^ IS?^!!!!!^^ 

^'1^Liff*!2J1f**^'^*^"^''*^**^^ eod<tfthci!u<lU«atty.dieA*ftwfflteaMoow^^ 
gMpcoteorna j; 15 rodor tebc.nici«moallyk]ittog<Hmca$l^ 

. ro,5li McadvteyefM«ttqibgaiit»diinettirftf» ft CO lonMSaced iuo t body caviy; coch Jtt dke aoutti or 
docttosiBgicdpcoteorFiai; the ribdonisil ctv^ tow^ aa astodOed froev or caa* 

. FXL i b « pmM ami lectlood sUe iriew a ftste Mb la a ailalaially iairaslve pfocedaie^ socb as 
«ab6db4iateribedec&osia|M(ntc«iailbedecttodo anfcwBcppte. hparoacogte. tfioi acoMxyte^ aa4 o6cr eato> 
lacqrtfl^ofeisaamneljr 10 6c axil «r*e probe; » •oyfe proccdm. Ites. shaft wU Qltal^ 

jraa 7 b a pcrtid fitiat cma-sectloBa! irfev of aa kas^oftf least5cmlvordprooedaresaBdatfcastl0cn. 
decsrosiHgkal probe aad aaciectiicaBycDad^ nm lypfealty beiaf 20 cm. or loagcr Atf eadoMopb 

supi^AMnnhain^iA$9K«(ticpKicMadihtibMAh proc<AvM.lht shaft vffl typteally have t dbmetcr of a^ 
ablatiaglaigetibfae; least 1mm aad freqaeatljriaihenage from 1 to 10 iBffl.The 

m$baacabfgB4.CK«.sccdPBrf^<^0»dbtell^ » Jteftm^^ 

of yet mother cmbodimeBtorthoelecirasasMfrabecf ^SS^llfti.^'^SL^^ ^^''^.^^ 

j^IQ^ I* mftfti a nfa M Jiyport; Bauble ahafti hmj be cotabtpod wwh 

Fia^badetaOedeadviewof ihetcobeof FiaS: P«fl nawHT «<«aaion» aad 0*a 

Z", caw v>cw w wc i*^ . » mochaftbtti for cflectfaf selcctfve ddlectfoa «f the dsi* 

P^ft? * ■ ^T*'^"**^ probe tjyiaf ^ ead of «ha shaft to ^dStita poaitfoolef of die decttoda 

athaftwfthmaagleddbtalpanba; aoajLTheihaftwfllBjaillriachi^apfeaatocf whtaor 

.S!l?r^l!SSL*^S^!^S^ o<haii»itet.cekmeotsnmalogaiWlyihc«^^ 

™ !rT. '^P^^^^Z^'^^.^^ . f< ™ft « w e ctio aortted fc dro deai f y toa<oaaectocatftc 

.mUbaichemaiievfew of aadeetrosmjlcat probe pmhad ead cd Ae ^aft. ^wdfie shaft dedgas wfll be 
hsviog two taewddver*shaped decftodei exteafiag from ^ desoOedladctaafaoaaaecdoBwIlhtheacimboci&dfeK 
«>«jB«d«ad; _ The eipom»a«>c4 awe of the decttodo airaT b fa 

nCL 15baaeadtlcir«fthefr6be«fnGLU;aad ruttibomOL25iniii'to^mfl^»|nrc8atiyfi«mOL5na' 

na Idfitetntesasecf dtopRteofFKAttftr^ to 40 ma**.aad'wa osaaOjr bdade at leaa two bolated 

oittiBgof tbsae. ■■■ ■ efccaode tenhfasb, tnose asMl^ st feast ftmr ekctroto 

RQL IS gfatttitet aabiber aUoaathre ckcobde ndace m tennfaab, pr c l ad >ty at feast afat doctrode trrHtt^H, aad 
co ofig ui i tfoa for ihe etectiwagtad probe of PIOL V ofiieB ^ m^ mom decmide >3mbab» dijpoaed over fte 

BaidlSBkitmaaeooadalienMtivcdectoodesBiime <SsUloQat8ctsntf!Mcaoadbediaft.l|7bHa^thedec«n^ 
coatlgaatloa. *na]<a) oe dbe ooatact sarfmeCa) agaiatt aria dom pro9C> 

n(SL17«adttaostnteaaefeekos8tsfedpcobebadaa with Ae tniet tbsoe aad appfybg Ugh fretCDeacr 

aadecaodesofieewhsdi caabetoaasfonBedfromaflat* ^ A^ohage hctweea the aaay(s) aad aa addHloMi coaimoa or 
dtodaranayCmil^tottcloagaielBBesrsnayCFiaift <^ deccrode fa idbtct or todfrect coatact wift Ae 
sdUble for aso fa sibgied cuafag, patbatfahodji^dictvgettbsaebadecihFd/abbtedorcA 

- ' „ J „„i -- pcndftfag adectbereaaowlofportloaa of Ihe target tbsae 

DESCRIPTION O'TOBfRErattBD whib deafrafe^ mfaimizbg the dcpih of aeoo^ amw 

fMBfXmfSnS m lomi^ tfame. It paittato; ihb farcadott ftoddm a 

The preieat bfvcatioa.porldes an ap p araha and method ' meibod aad a ppsi ata a for cffectfrdy abtatbg aad caOfag 
.for selMdrdyippJyfagclecidodcoe^ tbsae which asay he' locitod fa dose pnidadtx m other 

wilhfa a piim^t bo^f; sii^ as PoOd tbsue or die Iflst; altlcd ogaai^ veasda or stmcQvcs (e;g.» teedi, boae) bf 
partlcdailx tadailfag gi^^^ tfrnidrturniMly {^) fm%*tmg t-^^irfi^iiy rmhmte g <^ 

faceted fa the jamidk. la' acid[doB;'tUsoei whkhaaar bo $$ flow benvm the eommoaahdatthcdoeaoteCQ^|i^ 
«eatedbytfief]r«cmaadmedkodof ftepreaeatfaveatba fag rlccttftal energy to fee target tissne auaaaadfag aad 
faclode- OBBors, abaossaat .tbmea* aad tbe^Hkt; For hninadisirtya^accaimthattpoftherrobe»p)bsfagfagdle 
owvcBicacc. Ihe lemidabf dbdosmc active cieeaodc(s) fa coetact or cfase proxoalqr odft die ' 

dftcal^ to die amiof. ditiiUg'oc abiitioa of giagNd or ta9ettbsBe.Ba3ngtbeprabelisdf,aBd(^optloaal|3rm0Tfag 
onoosd tbsae fa ord n^^caJ prooedureSy bot ft wfiH be m the e fectr od c tatf axhOf aadAar tnasmsely over die 
^ytedatod ihat the systoni aiad taethod caa be appfied t bsue. - 

e^^lfy vcQ to pcooeihaca bntaCHag o^ Each fa^vldod dectiode cndad fa die decaode ■say 

body; at wdlaa fa other p roce dia e s fado^egopeaiaigety; bdecidcaaxfasabtedlkomaaodKreiecttodetaBfaab fa 
Wpscofdcsmg^^ nay wfthfa $tid probe aad b cooaecfad to a power 

s<?Dpfesmg(cd prooedacs. 45 sotvee wtdehbisobiedftom each of other cfacttodes fa 

Thcpttsqtt fay t at toattsesaackctrodeacay fTidnfffn ga flte aoqf tv la cacait^ wUdk Ifai^ or fatoi^^ 
pfaadhy of faihycadmil y omrafpliiitllrd aad/br peimv ftov to tfie declrade whea km t td t MK^ omtesbt (e^ 
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Uood cc tkfttkifly coateihc stUar taigaai) ctmet a u4 more fxtfctiUx fitn (L0Q5 bub' lo <t5 laa^Tbe use 

Ipwaiimedttccp^betwMllwconmoaeledrDdeaatf of sniin<liiiiKiaelec»)detttiBifiatstiae^ 

the t^aoda toiDioal. IsoUtcd power fteM Ipicasity nd yeduees tibe qieat or d epfli < tisaie 

$oascesforeidiis41vldaddecaodeBitjbes<paiitcpo^^ tcaoas ti • cooK<nt| ce ^tf>e dlyagcau ci <«icat to 

supply CBODis h*mf ktcmal UspedcDce dandaWct j Unci ^jJ^SftJ^tSM^L^ 

*lowto8)c(UM«rcfmpabitcaooai^^ iirevcn24e daaufe (U^ Mcmb) bi» bees tad to 

pS!^t^^ limited to •«m»ec<£iboi« 

d«ifcfadep«deatly«tait.M^ 

»Med t^y i»d€9e»dc« cow.t Itafthf eleme.!.. ^ 

Thctl^tt^^ih^fnUbtmeanfo$td€ij^ urevtoiii dectiosozkat devices. iKreued power 

cdcaeiiyUttieviQnl^ofdiet^Tbetclecttve^BMOs gl^A^^ ^i^,^^^ ,^ ghmrf^i.^ ««iii»tiMi««>^ 

cf dectiicii enerDT to ef the tatgct ttsoe tt laaena ey 15 ]gy^|{o^j|^^ecaf^B^t|istd>c todd'dccmideaeteaa 

eoaaec^eadiiftdhridiitl^caodetenDlBJla&dtbeanp be ioaeascd (to botase powa dcUmy «sd afclstioe nte> 

BOO electrode to • power Morce ksviBg iDdq>ciMle^ wliboailBCi«ulBgltedepiborK<Todt t^proir^^ 

cooerolkd or osrcat United dtiAad*. The ooxnaoi deo- t^t]nflcledtrD<ktmirfaaift.IMczafcty^ 

ttode miy be e ftibute aienba of cosduetive mtfcdil be tpeeedHMt fey • dbtioee la toe fee|i ftoto iboot 
scKiudtoibeclecoodenByMibeii^wblcfcilsosarwEt ^ OaaOa to om tecler ior eptftoam power 

tt ecoedakfcrdiefiqvlyertheclMtdcaUy coftdiMiB^ de8vay;MdbaiiMdbeIo«ittedepAor»ecmbiMybt 

Oqdd becweem' toe active ead coomM electrodes* Tbe ftoteooetteBedbyewilcblDttflto amlfedTellateeffead 

mllcatte el M^fttqucscyvoiUee between toe eoe^ oe to pioduce palace efcMBcil, toe pdiesbetot«'<i'fideaC 

decfrodeasdtoeekcxit>de«mfoidalBtoefeacntioaor Airatioa ead wtoriitrd cBcuy deediy to eiffect ettotfet 

hishdccsikftcldlsteiuitfesiltoedl^t^ oftoedeo^ aadtorcstttacwbletetof toned off torperiods«Aie3Bdy 

kodeswitocpadwttooc^^ teag to*agirfa*c fi iitl if lif rtfr m b ctw eet e«qy PjM^ 

ia^WdiiddeGtrodetesiiiultotoesaM btobnaaM toe eaeriypiitt Ante tod naiat^sad 

Se««Sow^eacbl^^ J-*™^ l^""^ 

tof SS«dM2c to «SS by sdrfeteciSdeatritoief^iMitfcy 
^S^I^TST^Zk^^ m^^^d^lyrrdccafcd ,^ aBowtoi toe iwpctotore ef IK-^ 



Sowto^ctetlfasoewWk ""to" « »^ ««> p^rrfola ^ icayefto gg 

w«diBi^bepRaett(e4^W«Ntetoew<ytfciDi|^ CUprrfwIJrJ^^ 
as iiAae. aad toe BlaX eacrgy ipnci9 jfiwu 

1aai;efa«di;^Sutobtona<e.ttta*tdi«^ » JK 2I'J?!35;!S^.2^'^ 
Cex- riitlva. oiwdc. fittdi. tomor « etoer dweertlfc nito8ep!Bte.TW«seef«|^fe)q«acycaBee* jatoto 

y^fft^^frrfg^^t^ i^y«>;yftr^.»^«pte.f««Byjdectodkni<r vydni>y ef " ^.^ ^y y.^yg^SStTM 
^ijOledtoliage-irtoedectricdawtopdoa to gyq^j^ffT^ 

coSoi^Ecii^ ail <jrie el toe UdWda^ ^ ^ 



icnDbibwitototoedecti«fc«iyblsett«te»ato»eta^ lyyttowotfleaitweJaey toebei^ 



SSSSl ^Sr*e^l«ri)de dt«r b gUcKiI «lme rotate IO»Kto,i?d!wMy.bA|I^W 6^ 
W)teiriBiBowc«artg«wr«fflacrttea>cdepcT « »o«< wffl be >i lu<iw» tela* « 

«wim««.<rle6widecsode«U.«»elecw»de»itiy«Gr ^^^^^St^^'SJTSTi^Slr^^^St 



III - I' f I III ill lit I iliriitirtmnlimh IT 1***** 



A 394 



- ■ 5,697^36 

9 10 

•venfeponwIevclsimBgbgfromteBSofjDailwmtot^ czjocple* each qwikplogoocrespoo^s to the exposed surfice 

of wKtt per ekdroJe* d^edbg os tbe tirg ct tbfoe betag of each «l the electrodes. 1b adrfltfoo. the pre^st lovetitioB 

^ •MartiMi A^w^ rtr tfi^ «%<iir;tTmm mtinMH^ Iiidodes fbo BBetts to ttcasiBe ^ lejlstaset cf ihc ac^os 

mppcr^iwc sdected for the probe The power Mtvoe {& costact wfA eadb clectsode and came volume lo be 

aQowt the oscr to adect the cuocat lord aocanliDg to dke 5 appUcd only ff the rcdstaace czoeedi a presdeded fevd. 

^»edflc icqobemeots of « fudaOu cnl smgeiy, opes The elcctiode anay is tonuad over a oostact nafaoe oft 

soigqgr«r other eadosoopfeiHifctypsoeedac. tbe^iaftolthedotn>3i&8(cdpn^Tbecoiimioo(r^^ 

The power source wfil be cuEteot Ufldled or otherwise eIectr(>desar£MewiIIbexeocssed rcL^eto theilUtd eftd 

ooBinlled so that osdeslred heating of electdcallyeoadae-- ^ the probe asd msy be leoessed wxthia Che cooduit pRK 

the fluids crodwr loir dectdcaliedstaacene^ does act jq viderf for tbe to t rodoc t ioo of elcctrirtn y eoodbding Bqeidto 

occii^IeaFrescotlypreteedefflbodimettofthepresest the site ctfthet^^oe sad airsy of aiihreekciroda^ 

ifivestioa. euneot t?'««»g'*f iodoctccs are placed is sedes ^ exempiazy ffnbndfmrot , the shaft w31 be ^fiadiicu 

widi eadi lodepeodeiis decsiode toiabd. where the iadiio- SL??.5 J£^^^^*2^^rf 

taecec€tbe!iuhKXarisiDmeitiigeof20ii8to5000oB. ^SS^f^lj^"^?^^ 

depc8dlBg08ttkee{eciricalpropatic3ofthetaigetlisiQe.»e is L^^^^^^'^t^^^^^^^^^, 

4c$UU aUatloa rate oad tbe operadag fte^oeacy. L^»Sr«.^^J*,X3i^J^^ 

AiMmtMv <».^.{i.<i^ tonfads on the sisfice ^^Oe they aie betog intcodorel 



paiticidsdy wti3e being iBftoduced Ihrooi^ the woddog 
chaaod of • Mv e^sead «r ft irlesdat aeepe. 
Tbe area of Ao coBtect surface cab wy viddiy* ftDd fte 



Ahenativcty* eapodtor^Bdactor <1X> ciicdt sln^^ 
be OflDpioyedL «s desoibrd pR«iousl3r la eo-peadiag FCT 

s|ylIetfoBWa.FCPUa^ «~~«m. w 

ioooqionted herds by n&resceLAdditiooaQy.oBieatliBf ^ A<«iiy f'wi|^!yyi'!i!!!^iS>^. JSh 

. ttteg te dgocs may be'sdccied bavfag a Isfo p^^ pattkuir anas ia geeodda bcCag sdcSedlbr spec^ 

i cniprT i ft ge cocfflcfcat cf ledrtaace so thsc as the umtat A|yiirf>aAMi«.pi*#i7wwii»«r|WfM^a^pi ff ^ 

'fevdbegiDStofiseforacy iafldduddocfrodelacoaftut fn tf^ f>>|g fr^ q 7 5 w^i^ <yy ^w ^ ^^ n^wtt y yati ^ frw^ 

widi a low seststaaoe ne^aai (e^^ iafiae o^aatX *e lBa^i»2&nBi**lbegeQia6tikacaabe|daOac» cooeavt* 

scsistaaca of tbe caacat findtiag mister iacreases coa▼ex»beaIl9lNIfcd,coakaicrvtotQya^f odkri^ 

t^fflrantt i; totby mfdmfTiaS tf» pOWg defimy Aoot lar hTg;«tir dap^. Unt^^wMimitly^ Ihii A>fflm<ie 

said dectpede iato the low m fa t a Ooe mcdhm (cg^ satoe wffi be fanxd at dlstd t^ of the decMotgicd prObe 
in^^ac). Shalt freyeat^f bdng planir, dltfc'eh^ed, or hrmiipbffird 

Asaaaltcnwtivetosodipasdvecircullstracaiics,ieg^ sadaioea «so la scthapEsg procctecs er beiog Jisear 
lated cancat 0o«r to each elccsode tcnniad Biay be pro* 90 aoays fv ase ia csatlog. Afaaraidvely or additbadly; 
■ t»fA>^ ^ ^ Ffffftr rTrtTi ^ ^tV^"**^ electrode aasya auy be fonoed ob laaerd stafaoes of the 

ooMtaatOBettkvctlQreacbiBdMdiiddectrodettnidad cfsetomigfeatpiobedMCe^latbeiiiaaacrcfavatt^ 
addiiaataageittlcbwffiliailtpowvdciimydratghaloar f a riKirti g aoocn to certafii bod^ stracttBCS la efcettoio* 
jtdstaaee pa«h. IsoeaBk.saBaa iBigaat woeid b^ gtedfaocntets. 

selected by dteoMT to acUcvetedesiredcaSecfamiog or 5S RcfcviagtodkednwiBgslBdccaitivberciBBkeaaaMsals 
ablatioa.S^a]Didtl-claBiKlpowcr sujfily thttspnov^ iiMScttemoedcneats»aacfeetrocQigical^r^^ 
a stamiatfany ooostaat aareot aotace with srifxiahle car* coasmctedaecorfiagtothepciBd^ofthcpreseatlBVca- 
icat Icrd la aeriea wiA each elciftrodc Igiitot wbcccia aP tfaa. BecttoiaigM yrtem U geaeral^ ^ i nprries aa dee* 
eledradbtdUepcntoalcrbelovrlhesancwiwfdeoCab^ ttosiiigicd prote It ceaaeetod to a poa« 31 
aBSKteaacaocat']evd.Ck8scfltfloirtoaineleciio^ 40 jiovi^b^fbefacacyiFQltagetoataisctlin^ 
asb cmU be pcxkt&aOy seased aad stc^^ liqiBld sottfce 21 for si^l^yiag dec^^ 

pcnttve ateasured it dte suiCioe of tbe de t t tode aoay Si to probe 1^ 

exceeds ascr selected fiadta*. raitieiilv coaM system b aa cxas|daiy eabodbDeat as sliowa ia HO* 1* eiec> 
dealgas for fanplfmc a d ^ dialcgy aia wdl wiftifttte ttoto^gical probe !• lacfaidea aa doogaled diaft 15 which 
skSlefthoad; o saqr be fltadble. ar ifgil wiifa flexible Aalb cptinaaBy 

\teaaodiarattesBaiivelBvoiM»theaseefoeeorsev«d f aftodTag .wppert caaanias or other strocdaet (aot d^owra). 
powcrsosip&eswfakhdlewooeoraemddactrodattoba Rebelfiadodelaeoaiieetorlf atftaproiUteadaadaa 
dmaftsfifimnly eaetgiaed lad wMcfa lacfadc scttTo ooaaol anty 13 of deciredeteiiniaab ^disposed oa the dlstdt|p 
- jaewferfinidDgaaBcatlewdabdowaiRaele^ of ibaft UL A coaaectiag csbie 94 has a baadle 23 wlA a 

laam leWi la this airaageiwatr ^ly. one or aemd elee> s> doaaeotor3>whlcbcaabeicaiOTablyooeaeciedtocQaBeo> 
t«;A^ mi^iM fci> A^^mn^^ij imi^'y^ for m fcrirfj>tda<L tot ]9 ofpTobo It^Tbepradtod poftloa of cabie34bas « 
Sw^ddag SKsas wotdd aBow tbe aext o^ coascctorldtoeoople probe If topowcr«qipty3$.l^ 

dec»odestobeeae(|^forabdcfpez|od^io)oea^al]y ekctfode tenaiaats 5t ate decskaOy isolaied frost eadk 
*T*tgfrifgirgf^TfTTrafr>r^r~'^i^ other aid ekh of the tcanisdsSt It ooaoecied to aa active 

ad|aoeat dectrodea-caa be jdaimiced ^fer the case «f 9$ orpaaslveoo8tndaetMikwUdapq>wcrsaprfy3SbyBieaas 
taa g lzla g scwaal dectiode positfoBed at tbe aiadm e m of a phaatty of laiflwIdBaOy iwiwt a fnd ouudactBr s 43 (see 
posiiUe^sdogwltbtotbeovcrsQctivdcpeoftheciecoode FIO* 2Ql Power siippiy 3t has a selectiM neaas 90 to 
acFay) orclfmbd6d^orihecaseof eecri^zbgbb^asi^ chaage the Ippled vottage lercL Power sap|^ 23 alsa 
.dectrbdedaof OQctinieVAsbcfoce^asedstttGeiBeastto* iadodes aacaos for eaergidag tbe electrodes^ of probe Ift 
sieatBieaasaiBybecinployBdforeaclielecirodepriartotfae «d thraiigb fce drprrsdoB of a pedd 3t la a foot podddT 
ijfllcatioaof powcrwfaeseiaa(Bieasared)lo^ posidooed dose to' the tMec tte foot pedd 3T atiqr abo 

<belowsofBe|mdectedlcnrcO^FvcvcidthatclecttodD liMladeaaccoodpedd<aotsbow»>forfeaolcly a#Hdag 
front be^ cao;^zed dudag.givea cyde. By way of Cbeeaeigyierd appBed to deetrodea Strike spec^ 
cxanpiel fl)e scgoCTdd powcriag aad coatid scheaaeof die of a power simply whidimiy be osedwiib die eiectrosar* 
preseat laveatloB would friBCtioak a naaacc similar to aa o gUal probe cf^the pteseat kveatioo Is described ia pateat 
aotoaobife4i^dtotoc.btfdseaaR9ie.8oelecbicdccmtid applladloBPCmiS94/051d8^ theiWdisdosare of «^ 
xotates past icmdaabeoeoected to cadi '^adcplB^bddt has predgas|y bees laooiporatod berefa by ^ 
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Rcfcsiog to nOS. 2A aod 2B. tftc dectdcaBx IsoUtod Return ckdrwk 54 Is <CsjK»cd widxU u electrically 

decoode temdnib 58 mz spaced-^ over la dcctrode Insalathre Jadoet 18. wWck is typically formed iS oac or 

am mf ace trTbeekxm>(le urvy siMftoe 82 attdlftA* more dcsskal^ indMive dieaite or codfufi* Judi as 

electrode toniiuU 58 Ida c«dly have drin^ polytdnmiOfoeibTteae, po|yifflide» 88^ 

wltbla tfae raagea set forth above, b tbe prelazed $ vWoa of ihe deetrfcaHy fajdidvc It ©vern^M 

^y,^^-^«>* dntrwfe «ny swfaoe 88 hit a c&cdUr clectrode^^pR^TcolidkoadectxxdooataabctvocaxctQn 

cfoea-iecdcoal shape wlA a diaiwter D (JPKk 2B) la ^ electrode 5C aad aay a^aceas body mccan. SoA direcC 

faB8e&oolttmtolOna.EIecixodeairiyt«faeet2Bay electiicdcoatacibccwee&abodyfinicBse(e4^te8doa>aad 

aUobavcaaovaiib^havlBf akafibLlaitenBfeori aa expoced obbm decoode aienber 54 «0Qld foiilk Is 

mmio20imnaAda widsbWUtbenacefromO^mnito ^ uawuttcd beadag aad aecmb «C ibe ttnicttie al te poisi 

7ina.asibowttbH0.5.TtebBdlTUBalelectrodetenol- of ooittaa cauiag aeeradi. 

oala58wilpM«deoverdiedectrodeairaysQxface82b7 Reosa cfectrodO 54 It psclenbly fociiKd fipom aa clcctf^ 
><BittBccCH)fro«Ommto2mBLptfgdJyfroaOmi cafly oopdoctfapc aaMaM. ttsoally metat wbkb i> iciected 
toliBm<secHa3).Ajde*aibcdabove.ekdrodeten^ fiQm«effoapeoBslidBt<rstatale9S«ed.piadMm€rto 
aab vblA are flu* wffli tbe annace. <v liovioc oy * aOoya,t{taabmorllsiDqyi,ndytdeattmor iUaIloya«aBd 
iddi«imdbwace,wffl provide le»a||«^ " Bk±d «*» alloyt. Ibe Ktnm dcctrode 54 m^ be corn- 
are p«tlculaly «^Mc ear ««ybiag <r seate d tteoc potedcf ibc same octal waOoywbkk f eras tbedecwde 
surfacea and pcomdng bfihotma lo Mamt or ptevcac ^RDlaab58loDikiffli2aaaypo«eat2drtf cooodoaortee 

bleedlBf of tteded smfaeea. ^ ^^^.^r^^ ^^ i ^^vi. . ^ ^n ^^ f>.nfa^rf<«i« A<^«i^ti^|>i^aMiga 

^•**5?*L''*2f^ ^ rfiHiiidteiDetdrcofltdfledwiddaaidecrt^ 

fcfractoiy, decsrieaSy ooodoctlvc aeid or «Do|; » diidlvetai458L«Aaalaotoate«^«lie«aedl8«8^ 

pttdaaa^ptatiDom alloyt, tiuaiiaB. titaalm Ooyi aad die ooweTO^WHiaai«r~i nrtr^«*-.^»g^«« 

2ikB.FtatbmaiadiefRidieddid€efockcftodeieadaal ^T^^Lm ♦a .jL^a. <4 1. ^ ^finnl* 
m^^i it f« M^rnrr*^, A« Ao^lana2A,x««el«trode54i«ai«to 
STbTmSytob^SMSr^^ eeaaoclod 10 dcctrode •«xdBd»58.Te complete fb^^ 
widilaaMdJlUordecnocartk^pRAielCAtibowala 35 ictt pail fo that tasfadf 58 are dee«lcai^ coBBOdod 10 
flG.2B tfkedecttodelennkdi58keaacbflrediiafinpait teendecBode54vte«irgetiiMOe5rdeotxkiQyeootet- 
^TdScf nyuUe InsdatiM ccran^ ing 58 (e^ liocoaic tallie) Is caused to flow atoog 
elass»Mcriatsocbasabi&iBa.zfrcxialaMdibetae)wbkb Cipildpalbi 63L tiqddptfbt Oarefocaedby aaaobrgap 
ZoM be famed at die tia^ of naBi i f a Um e la a flat» 54 bctwcca ooier Rttaa ckcftode 54 aad dAolar sappoH 
hfTniTpft^Tf^ <ir<A#r thapa aecttdiaf lote ioailn m m idi member t8 aad aa iaaer loaea 57 w8bta aa laaff iiAidar 
of a paitkMlar piQcedu^ Tbe prefdxed sailKat Butdx flMnte55.1ba cfccnlcaly ooodoctfag 58 tkywf^ 
oatcttd I* duidaa. miUble 60m Kyoeea btatvU «aoo«b taM paibs 85 pnMdea a pittfViT clKtdeai 
Ccruidca Carponiioa.EIkirove«m, beattaa of cBoctf flow berveea target. linae 51 aad aettn decoode 
dicosdooodkKtfv&^goodckcttlcattylBjafadhe^^ 54^ ai fiamed by «e oncal flax tea 4« bi na 2A. 
10^ Bcxant modatoa, redstance to eaiboa traddag* „ a vdtage 4lftia« b *««'^ 
Moo6mpata*|lly,aodbigb8adil^ ^ «w|8aadle&ndedlode54»tiibclectdc£cldl8bM- 
Assb(malam2A•Aesan)ortmalca4ibaAlea(v«|y iieiWbeMaatedatttedbtdifaiorttnDiadsStwbb 
jo&MdtoaadadarsappartineiBbtfTSt^exlea^^ — tMfloirta«mttteoub Aetnettlmiatodie 

of probe 18i TV»b<flag megbtf 78 prctcgaMy iv4i44lj« aa • jpfa^aaUar 

rtSjtllt or tiunisa cd'atamina or' ziiraaU. tijilaQr coBAii«M»cfcictfcMd h it Ml* »tf*«i »««fa «caode 



|j»»^nrn XX ^'•"^'"i aad 
bdag.a glass or gtaeoimie. 

bi»eaid>odba^Ao«iBlai«S.aAaad2B.pcebelt "^^^ 

iadndcaasdandeottodeSdldreaavletlagdiaenctf SS WX aC gesttales d>c l««to«L* lw";q* g*2?^ 

Remdecirode54lspRftnb|yaaaaadvaeidKrpo«|. compdscsapb«a^of bwlh^idcoaDcrtorito Wp^ 

dccttode $4 mar fdly or P«tially ciramfcdbe ttbutar t8.BecaodBiBmdad»5Saad Aeiltadiedfa«iiia^«08^ 

«Sttmfflt«nto^ii^3^ • dacuw4lttfBad|wrfmd^rtoeoj«» 

for flow rfdartrii^ffiiwta rtiat B t^ <a i h«Pii»n agk . — sector beoslBtTrRcUdacaradeScAeaAttMMaaiag 

cfOL25mmte4aSReEaeetiodeS4erte»diftoy^^ sbe^toB^lsadaCafl^^ 
VQoaB»leadorBobel8lwbexeitfafBltd4ycQeacclc4lo co>sdesflqpddsoiaoan.(feg,abagofftddcfcvitedgc^ 

^ra^ikdSfdecMdeaD^ 
totO 



ei^oeedponieas of cfectrode 55. Oaeefte < 
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7<it«!ectrictQjfeottoeaedtafeoindearode 55 1« couple amouit oC **«dgc3" to decliodes SSc^ 58lt to lacreaje llie 

dtctrode 55 to power wpply 28 via cibte M A ffiAoiHd dcoxfc Add ioteadQr and cintot dtasfty tt ibe edges aatf 

cxmtrolTthwl7iiuyaliobepnMdedbetweeathepraziiittl tborby improve (he ooidfig ibfl^ ai well as the tbUity to 

Old of electrode 55 udn^plyittbe IS to iOov the lufglcal thoSt biccda^ from (he Indycd tone {le^ htrnmHtia), 
teamtocegultfe^floirc#clccttIciOycoadadiacl^ J AsibowQidnatt*ctiitalflowsbccveead£<trodet^ 

^ IMs tad IHfrMfadkMedhsrcQacfitflta Cues Miohett 

HCXdiIhzstriteiaoo<baaabo<fifflnCofprobelO^Nfaete tbetascitissoe52.The<argicaltcjm6enfDovesfrobe1t 

the. distal poftioft of duft 13 It beaf to (hat deorode nafversdy boom tissue 52 to effect mm iadsloa 192 ia 
tetodaali caotttd ic aa m Md iy fo iho ibait Itafcnliy; fiio . itoe 52, as shows ia na 14» 
discalpoctiottof ihaitl3ispeq)eadi€ulartotheitstof die ^ Other akodifleatioM aad vadatfooi ctt be nade to dU- 

shaflsoti»telcciiodeainysitfaoe82is0eaenllypaialkl cfoae ^"* » **** «f rfi t* f wllheat dgMftiii^ fr^m i^e aubject 

10 fte ihaft azis» as shows ia Ha 4 b this eiabodiaufiat, larcsiioa as ddlaed ia the fbDowiag dafans. 1^ cxaiq^ 

fdun decttt)de 55 is sioootDd lo the outer s cif ice of shaft shaft 13 of prohe 1# aay h0F# e v af ict y of^ ^"ft^y v iti^w 

13aadisoomodwfthaB clectricallxiBsaladaf jadoet Uw other dua the gcaoafiy Ibear Aape shown la FI05. l-4» 

The ekctiicaIfyooodiictiBgltoM5« flows aloag flow path tS ^ jt^f ]) f^Mj ^ pai{oa that it 

through tctm dectrode 55 asd exits the dittal ead of aagled, b the nafe «f 10* to 30^ (FK3; 10) or 90* (FIGS. 

cicctrode55atapohtfp(tnhaalof clediodesuifioett.'Ihe UaodiXblfflpcoteaooesstolheopcrativestteorttietissue 

flnidlsdfaeciedcxtedorof ahaftieelecBodesiBfaeei3a» 52hdBg AltfedcrcBtCteonOLltVAdufthavifit a90* 

P dh ftoai clertio^ bBaaadf n» bead aagle may be pantodar ttsefta lor aocessfag gbgha 

diioiig^tanctlfaociSLtOfctBpaclmmdt' flLatshowohy SoeaiedbthebacftportSMCftbepatlcai^inoiMhaDdailiaft 

oiBtoi fltttaes di. haviDf slO*t»30*bealaastemaybeiucMftar<ocettifli 

FIO. 7 JIhMrafics aaoiher czBbo^SDcsd of Ate iavcstbA {{agivs acarcr bftefiwicf theptftealfa nooi^ 

where U cnio w g ka l tystea n fiote ladodes a li<|uid YetaaoihcrcociflgBrallMfbri^aDf ofpr«bel#fashowa 

«q,plylaflnimeetd4lbrsapp4ybgde<aica^ bPiatfwhctgtnecoocwcorwodge-tfa^ ai r ^genea t 

IhiidSf bctwccaclecttodetaiiBlaats5taadrctanidectrode of dectiodes 5t b provided to iadlftate good coaM widi 

g. liquid aapp^bttnmeot ddcbai^ target tissue whic* caa be embaced by said oooewe or 

iBf J id^ cr rctora d e c tro dedS stwoua dcd hy ao decfcfcal^ ^f^gr^t^fprd lyfiV^ At bt/ta e » the trtmi rfrctpodg 54 

Ihtrtfafyng Jadset Hi ftetum dcrtiode 53 ddtoet aa iaaer mqrbefosiiioeedprvbiit to|Nhe«^2Hi 

passage 13 for flow of flidd5i. Aatfaowa^lU Slfflrtnolhamfl^mllaslb'lbSMoffnAe Mil 

<fiitd portioe «f lastnBBcal (4 is pf^^^ beat so that A«»a b Fffy. |^ ^«bqHd ftfrt rffito ft die 

^i^bdSsdu^odUrtnaa^tw^^ «Meofdieie»e*aflyti*d«Ce<^«7HwWcaO«^ 

M.1US allows tbemgical team to posiiiooiiqiiia si^ipif ndCothedittdcadcf nobelft^thbcooflmdooaJlows 

bsyamcot d4 a d>ac«defca«4c wto tt wft ^^ die doctrode airty to bought bto coeiS^ ^ 

malportt^ dssoe amlkef wbA «e ttageat to die tabdar smfaoa of 

aagletoiiobon. prd« lit As before. ietamdc<tipde5d miqr he potHlooed 

]ViS.ta«ifl9ilfaiMeaMte«BibotfBwM«fpmelf fsesibial to probe t^ 2ML 

^^^^J^^^''^^^^^'^^^^!'^'^^'^'^^^!^ AoothcrcoollgivMioolbrtbMofBobelOlsahowab 
dffCTtmtq>bess^>p<irt i a ei id<r7iaadcood u ctoctd2» Ibso» ' .p i gg^ Yf ** td Iff tad fri^wrt f TartiMg tfy i^^ g^T^ f? ! 
latiagja^ct IflsoaooadstuhiteaaembcrSdaadis^paoed ^ «Mt> || j|# ^ |>^f^jjy| ^ ifci | i « ji fcf ^^p^ji^ff^ 

ft^naadw 5d llL ^ wsy of amfk. t^ 2#0 of probe If caa be • 

prcteaaiyaas awadtt ia ftenofect a3>n agto 4 tnn> cyfinddcdgeoaoetiyrfadgldsniportmentoorcaaaab 

3«L'n»cdlstdeadofsaid€>jmDb2t2nay«lsoserw«s«ie 
^.ST^S^SS^ST^^ILSJS^ ^ c«amoad€dKA5dwhIAIsfasafatodbtefloosp«abMl 
Ml2?!22S^^£S£!ii[^l^ tod«t^itgtoobr«dedrfcd|yfa«iUd.i«ate 
toatmaadnarepRftabijrahMtltolOBa. Rc6friiBg»owtonan.bxcxteadbg^flex&leaira90f 
As diowa b na fl. decttiddir eoodooiag fi4|ald 5d doctrodes 58 bcyoad Ae «dte of the CMoab SIX aa 
flows throoghaaaoUr gap 54 (bdectricdcoDBinsicatioa. alcetDatlvedfich«^ooafigntioaeaabeobCabBd.B3rwa3r 
widi die fctnm decaode) aad Is tftduoged tuon^ the ^ cxaaqple, by pbdag a lat yet flcxihb naiAer 28d 
<Sstd ead of gap 54 Tteflipdd 58 b dKD (betted annid bctweca deotxodea 58.to shows b Ha 28. (be decftode 
«q^Baeobcr78tociicaodeiamiBals5^ najcaaaatameaflataMcr^bapecoefigBndooiaadeop 
OBKatpabwarbelweeaiftededndBtd^^ of a nah^Adiy af bdNMad deeftodbs 58» ck* clecltl- 

eledrbde 5C Sboe ichn.cicetrode 5d b praslinalty calty lasiihtBdftomdlodMrdtodiadau*StehaeoailfB»» 
tecessed wift respect to. decftode latfaoe dX'oovact 55 ttoachaageai^beadvaat^eoaaltafterdiebsotioacrdie 
bdweea the schBa dedrode 5d asd amxooadlag tlasoe Is jnhe tough a cfccolar lattoductloa po(t» die ascr caa 
. mfnhniTPd h addldoa^'dte datanceXl bkweea the acdve chnge the thaoe of be decttode aoay to achieve a flat 
electrode tersabato 58 aad the seen ekcaode 55 icdaeca ^tl^' du^ may whose wiAftLs iaay be substaadafty 
thciiAofaartatshorfagd)a cbct wee a > • greater diaa the ctalarelecttodeaaajr'eoeflgaratbashowa 

IbeprcscttlavieadoalsMtBBihadtoaaclecaodearBBy «> bnan.'Ibeiacreasedwiddll^of IbedecttodenaTte 
disposed oa a rclatbcfypliur ioifiKcai be dbml tip of HaUwfflpcoddetbeaoeaattetetorciitiiagbroughbe 
pRA)elt,asdesaibedabm.RcfcniagtollGS.t2-14.M target ttame aiace cnttlag depeads primadfy oa the aBaJor 
diMn«lvc|Kobel#iDcfades»pah'of ckctrodc»58^ 58h dlfBratbe of d» elwwode agay; cither die dlaiacter of dte 
iDOooted to die dbtd ead of shaft IS. eiectiodes 58i^ 58b amy (as showBbFS2.17)ord^wlddk.l«ofthearr^(a* 
are decxrically ooaaect^ to power suppfy as dcaoobed tfs shows b Ba 18)» 9 the «oqn>dtfb b FXa 28 b daee 
above aad prderiby tl^ IMi^ 288fr wlb a ageir* tbKaaapvatcraadieaaaydbBictBrbFBa27,bcalhe 
ddvcr d to pe . Hhe acBewddvcr shape proddes a jgreaicr lato of c u iitt g of db tB|pct 
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prcoOmal cDd tad t dbtal cad* aa < 
diiposed Bcv Ifce disul cidi Kd a floueotor 06« te 
pmiBJd cad of ibe tbjft fflr clecskiBy ccRvl^ 
dec««de toaiBtf to dk dMosoiicil power 
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an«oximud^«bctivortine.Aa«ddIkrdD^ It. The eSectiosmgkal tystem of cUn 9 Ibilba oo» 

tedcpdiofModiiBtismQaddicriideortbecotasade {lislogaplvifiiyQrcincacRiBiiiBf dOtfasseachfi^^ 
wtiblbedatclecttodeoooflgmSoowfilbolmftttw&hdie t0<mtclt»tkcttoUtemihiHiociadtpttdess^ 
bxtersnyinedbacavabrcoafifantigb tiDCca2Tti&<kiwiocacb<#lheckctT«deficnaioahtoii^^ 
Whtf is cUfawd It: j ♦ power disiyarfoa iato ttie ewfiam am t mw flnf the ttifct 

LAaclecwwiriIca!sytfmfoftscwlAablghfte<|Kaqr site; . ^ 

power sipidyaadttele^noIiTcoQdiidiBgfloidfop^,^ Tbe dectRMogiad lystea oT dua 9 ftmher eon- 

mtem MofdslBt: »^ ^ i a dcpeadcrt l y dmraUas power io dw 

eto*o«iiW wol» eon^^ deorodc tmalwdi bucd <» iIk dc«d^^ 

10 ,,, , 

IX Tbe eto uwuigi cd system cf diin f wfaerciB 
distal surface cf ^ nay cd eiecttode tcnalails Is drcolar 
ijiatuDewidiadiaiiKtBrlBdtcsaficefioai laaiioiOsHX 
aniunckafodead^iedlobeekcttlcdbrooqpledCDtfie ^ decmvilal «C ditai 9 Hftaela 

dectrosargicd power sqipqr; tad . t5 shape of diedlstalsnteollbe amy oTdModetenBiiads 

aflfilddeSvetycicaKmdeaBiDg a iatdfiih la electrical lusaaclFeciheleagdkcr ImmloSOnaaBdaaefleaive 
ccotad wxA ite ictufi decttode aad die electrode wjddl of 0l5 uatoTjOnou 

fomloaL the fluid ptfli havii^ aa i^el adapceid lo ho 14. The cicutunufiol system of dalm 1 wbesela dM 
flaidN cousled to the ckcokaBy < ii a <ltiftlng fluid electrode londaal coayrfict asiogle acdfo Uocttode db> 
sasplTlardbccdaftflntdalottgteeoldpttfetofea- ao pcMod oearihe ^tal cad ef shaft. 
eMa'onctfflowpaftbcfwecatbeseaBadectrode IS. Tbe dcctrosoisiea system of dafca t wfacreia dw 
a r> the tteflnrd f tsget site Is elected fiomtbefvoopoowdstieicssealialfy of 

X Ai UtitiiniMilrJ ^sM aa la didm t. wboda die the abdoaobal onriqr. teade c^l^ kaee. sboQldEB».b<pk 
lem f m^ a portka of dw thrfl cf t» deemorskal bandLtoot^eaw^ ianndi . iplnr . ra' .aoM.taoai^qidci^ 
j^li* 3S aad den&ls ef Ae laJeid 's bo^ 

^XiladecKtocaKicalSTstaaasladalmlfartb^ Id. tbe electmisical systm of daim 1 fMier oooa- 

let at aafolatlaf meabcr dwinnsrriMH ^ I*^^ • VaUmg demeaft lor ooatnOlns onnf 

eloMdeC^eid^ckctio^ flow ttsooib die eiecnide tesniaai M IriM power dbsi. 

tteckettodeteaaaalttBdMnds&eotcotfKtbctweea patloalatoAeneAmsaaooadbf 6elaiiBt aHe. 
teieaaaciecvodeaa^abodritrocaaoalteiarseisiie » 17.Tbe d«sn»iiskal ^yiicaof clataiH v^e^die 
wfaeadieelecliodaleorfadiipod&HMdticloieprati^ dectrfcallyooodactlaiflBldbyoeead^dettodctenaM 
orUM^aaaM i— v ^,|,^,^,fcett«|ehasaahbe«atci^«attOC^ 



^A!?^dR»a»icdsystem«[iadate the iatacat capadtaaoe of dssae and dccttkaify coo- 

ictom ela^rodein^^ doodag Mbetwoeadiedeoirodeianiwd^ 

AjgiwaT rfanei^ omrisea aa aifil b«ya witfala Aetcaaa ts elecireda oooMaed wtt tte caoeat BBnag deaMC 



^fivciy dcBKat cooapciaea aa axlU faanea witfaia Ae t 
ciecttodewtbeaafaikBMfioaBlof sftkattapcitieftcfte 

flSrS'aad bifte iS^coBBualcSoa wtt *e IX tbe systemof dalmlTwbaclB dk^scil^seaoaaat 
dSifaSr^o^^ drodtbasamooaatftt^oeacTlhMTatia^^ 

Iheiiiberatcapadtaaeeb(fweeadiodec«odeter»l8daa^ 



iwiihdkeeledrodetezDBlaaL tbeinbereatcspadtaaeel 

X Aa dectiowikasntt oate claim Xwbeida die 40 the fcttraclecaodaL 



_J ±. iiitlJ. k liU mil am Mil il ii iwiinrii rtw iriiti «r sctlreaBnatBiddDctiancatiHMini tiinirtAMrnr* 



■ p«M|d«.«(.ft« lanty |iiiliiM M irMboKlefd. 



|fc^"i*i?OTiiit tr p ynJiT Hir tiagtttm^ptmm. ■ ^. 

decirode toniad eoiq>istt M dectn)^ dertrote ««> tt» mo* yw ato* ygw <r tt« ficcwod* 
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17. IS 

from tiK groop coojIstUg csscoH^Oy of IttW .cooonre. of MiOdeot vobtge tbaebetweau Co effect tbe aliktfoa of 

cDimx. beoy^haicit Uaear ^ttoe), pynfflfd^ tooextjaetnt the electrod e temiBtl nth that t poctfoa of 

21 Tbe dectitaurpcai system of djdm t wttotiM tfK 41 The system efdiintvbeceift the cfedrodeteoatsil 
fluid delivery elemetf fimbcr cotBfdset 4 cootrd Tilve 5 diq»oced die distil 4^ of «ie clBGirQSwpcil 

poiidoftod oa Ibe shah of the probe for coetrelUfit ilow of 4X The system of cidm 42 wbcrcta the rcfiinielecmxfc 

ibeckctrkid^ooBductuf OnlddixNiglidiefitddptA. tt da posed ^wtoalqF <f die electrode tem£iul oa the" 

2T» The dectfootrgtcsl sysioa «f didm 1 JMcr cook* etectrMW|^Uprobe» 

t«irfagioeaasf<roonttoQtogpowtftolfce d ectod ct uM M , 
Used oo die etaricrf hnpeiaaj bctwcee di^ 

teiaiiaitiKltbcreinm^[MUoi^ ihc fwbc, Ibe flexible cleaiode tennfaul b«i»g exte^ 

2& The dectromgktl system of dsiml ft^^ relstfvc 10 d ie dliUi t^ <rf the pfobe> 

frisifig jAmsolatk&gOBtnxsunoiittdiBf siKits|i^^ ^ ^ elecb«#ikkjtal system tor s|ipiyiBg decbicit 

cloctiode t^^wywi to eleciiiodly faolif<^ e p ^fc y ^ f na f ppt^ffj esogy i» • tsist iile od • stnciace wfthffl er oa a pelleat't 
of die efcctrode tamfaji fiom die dectiiea^r coadtfcfiag t5 

flairf, rfwt yiif»|ytf ^|| mnmtAr rrMwprfaiwg fi iiM»y««fa» iMtoAi- A ol^ frefneM^f poweT su|i|dy; 

tbe clecsmaiSical system of claim 2S«lmlB die « aectroRBglad .pnbe compdsiBg « shaft baviiBg a 



iaoigaaie mitaU Is sdeoed from fte gsmp coasMag pnnlmat cad sad a dista end. an clecirade tamiait 

essniSdIx of ccnasfe. gbss aaa gMtea^ cMnpo«i> dl^OMdaev diedlstslead,tada ooon8Ctoree«^«e 

lloat. » prMlmsl cad cT the shift eleciKfcsay cot^jfi^ the 

3C TV» eleoKonrglGd sysiem of cUha 1 whcrdB ^ ^^ectrodetmaMtOdieelcctroAsr^ 
electrode tccmmsl sad die scbnelecttode are configwed to a ccm elecivode ckdtictOy corded to die efectroM*- 
cffecCdieciectcfcalbKaiQdoiimoftiamlBjdieimmo^^ gkalpo«os^pp(n 
^rldaiqf oT clecimde fesmfaal.^to Ugh fte^i^ '^''^''^^^^'^'^^r^M'^n^fivi^^ 
iKdtsgB b sfp&ed betii^ dte cleclrode tmnlBd aad dto as tiiadly cbaAieclBg told to the tnigBt die such ditfAe 
setm decfrodeladieffeseoceef dectticsfljr ooadocthig clectttadly coedocllag flaSd gcaenies « ouoeal flov 

flnid. padi benraca the fctam elect rode sad die elecvode 

31* The eie c t gowigl cd system cf^ dste I wfaereia the loiBiiat 
clwtlciUy ffondiiftfng flidd Is selected fiom the group 4d>Aa<loctt oiuigfcal syitdaaslBcUatt45,«iwndatoe 
--.^ ffiaditfng ntntrtafly of Mood aod electrolytic irifgaate M retea electrode flooat a pORlba of Ihe shaft efdwdecfeo- 

- ^» The dedcoMfgic^ ^iteu of^ daim 1 whcpcla dm surgldd pmba^ 

dec&kal|3rceodttctfBgB^eomprfsesaa8aa ,47* Am cto nw i rgicrf system as la data 4d i 

331 The decttoivglad system ibC -daha X in her e la toe iadadtag aa f*"i^**fig ^flnii^f f dpcatascsj 
decaode teoniiud hai a distal portloa cooflgored tor ge»^ decavdewdiesetamdccttodebciBgsafflcjeatly^ 
ertfxag high dectde field IstcasltSes sufSdcat to cause S5 ths deetrods leoslDal to'eilahaim <fireci costSd hdveca 
molccatar disiategyattoo cf abo<^ ihiidu r e jl dte t^gdsftfc the sdUB declrode aad the psddtt^s djfae; 

34. The el eni o atigWI system of ddm I ftatbef coca» ja Ab A<*iriaiiig ti »it ayitMti •« #4«4m miti#«4it 
prisiBgatBsopcrtfiKescaacra^aceatthedectrodetcssaiaai scanckcaodelsaalaacriBMaraMatedeflidngaBajd^ 
tbe tcsnpenaae scasor hdag adsptod to be electrlcsQy l^^wMiadteselBmdedrodeydwsatUltomeahavtagaa 
oiMpled to the htgh tequeacy vduge sowe sodi toat so laldtocoBMM8dctfloa«ttfteeleGttfcd|ycoeAicdi«flaid 
power dcllmy to die eiecttical teiniaal b Bmsted if 1^ simply sad aaoottct la Hold ooBmBiatcsdoawldi die dec- 
mfsttirod teaimcaaMe ctcccdi a tore iheld vahis^ trode temlad* 

3S» Tbe decttosufglcd system of dalm 34 arhereli toe dHAadec Bonuglcd Qfstemasiadsl»4d;,whCTdathe 
tenpegstme seasot Is laegtal adtb die'dccnode trmlBai sctonclecaodebsMoiteiBbobraeiz±es;diedkaftftBther 

3i. Tlie deettXKUiglcd system cf I lifhecdD dbe dUtd 41 cosfdslagaalasalatCBgaidBibcrdeflde^ 
satfftoeof diedectrndetBaaiadiicitoiisriBsbvoiddi^ belirecatoeias«laliagBe8teaadAeieaBadecttede.toe 
dlsmeiertodiexaagefiomlmmto lOjiA axid passage haviag aa irid to oomanakstkm widi *e 

* 37. The de cbOMiggl cil system of dMm, t ateeto the »»****^^*'**^<'"^tff'^ryrfyti^ 
sbapeof thodbtdsafMeoftoedectrodelcnBdadhasaa ckcttfcd comadalcdioaadtotoedectrode leoilaaL 
cffecthelciigAcf ianto^Omaadaa'cffecdV^ so SJt Aa clectt o siiig fcd sycteaa as la dalm 4S Aathv . 

0L5amto74>naL ladodBng a fliM spp^ lamaaMS scpaate from the cle^ 

3^T%e^stemddiimlatctetoihedecaodeteaBiDsl trDsarg£edprdb<^'lheictmelecaodefl^^ 
Is oooflgiBCMi l(Of ihb coaiag sf ^3tto» , the ftiU siffly lasaaaMNi 

3^Tbe system sf dsto X i>hcrclB die prehe ^oinprtic t a • *l An tfrii iirti i igtnt ly itf ni at to ft sfm ^ nrhrrrfa ^ic 
ooBcave-shaped portioa, d» electtode tennlBsl bdag dli- 9S ictuaebcav^ebiatodsriaenberddLaiBgaBax^ 
posed widda d» coacsTO-sbaped pordoa ttch tod dto tocrda; toe add teaca bcfag de^ticsBy co aa e c s cd to toe 
cdBcay»'ShapcdpQdioasKleastpaitU&ysoiioiiadsdietsrfd aMsroKateaadhaviagialaktlB.ooiDtoflatcaddatvtt 
site whea toe efccttode lexsi^ Is brougbs lato at kast toeflaidsnpplyaadaaoialdfardbdtafglBgdieekGaiedljr 
parddcoetadordoaepiMam&ysrttodietMgdsIti^. coadodlag flaid towatdl toe acdve decBtode. 
•dCTbestj^tem^ddBlwhaetodbeprobeooapdSeaa «0 ST Tte' ckcaosaqM qrslcm of daha it ftatod cob- 
latetat satfMB. ihe cfediode tacniftd bdag poddOaed oa pdsbgaptoaOoroCcaffcatfiiafthlgdcaicalaeadSceapled 

thclaierds«&eesttchthd<bedcctrodeteaBladBiaybe «/ rt»«>^u ^.^^^ f„ fniffra^'M finifrffllBg 

broogfatlmodletstpsftidcQataddr dose proalodty with oareat flow toioogh the clecaode'tBialBals to khihlt power 
i .} the tbsae surfaces which art sutstaatfiUy taaged to die dis^pdloa lato toe nedaa taooacdbig ihe tsrgd sito. 

<^ dcdro MBgl cd probe, - <S SXAa d etau uB gfedqFstemasia daundS whcsdadte 

dLThe system efdahatwhodathe.dedrodelermiad' decaode ttgndad compciKS aa decaode amy di^osed 
t^tfieseaaadedrodsarecoaflgared^poadiejvpllcsdoa aevdtoiMcadofflKsbdlt'toeaB^faKtofiBgapiani^ 
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5,697436 



19 



20 



of dcdxiciOy Uobied doctrode tomifiiJj diipotod over • 
contact fttf fi Cft 

54 Ibe dcctromrpcil lystcm of cb2m O taite coiB> 
pdsintmuiB fa indcpcadcaHy coiHroitf ng powtr to fte 
electtode tenaistU Use4 oa fte decofoil ImpedaM 
tcnPM cacfe of te decbode tanMaali aad Ifae icttn 



dectrode tenBiDAt to elecoically isoUte « prcDdsul portloa 
of the electrode from the dcctricaify conrimtfng 

fl qtf ^ ifrg ^tnbifeg matrii oompttdfig la laoryiafc nvUfriat. 

tX Tbe dtctxooagica lystea of dtia 4S wbcrda ttie 
laaigink natcdal ll sdected froia the groqp coniiitlag 
esscBtUOjr «( eenaie, ||a« aad ^tfmnic i 



53> Tbe electrosorgkd f]^stm of ddm 4S 1^ 
dectrode tosBuul €OiBpcbc9 • dsfle Active dectrode ^ 
posed aw the d2std cod of die ihalL 10 

54. Tbe dtc uo im gk d tyttoa of ddm 4f wfcgcto 
tsif et slie b sdectcdfironthepe^pcoQdrtl&t cmatUQf of 
ihe tbdi>m?n>t ctrity; dwndc avl^* tscc. shoaIde& 
Ittttd. IDOC. eB>oiir. iiu>(«h. f|^c«; 
uddoiBiiaf &eD^ieBt*sbod& 

57. Tbe ekcaosuylcd of cldtt ^ M 
fddBf « cuBtal la^f dcnett for csGtroOlag 
flow dooosll die ckcliode kmbd to {dd>ai 
ptfioa Ibi» die ne^am MoondlBf die taifBt lile. 

5aLTbededrMi8j^i7Sttnof ddmdSwkadadi^ » 
freqQca^ of die voltage l)ccwM (te leiu 

tnide lad ckc«>de*lcnBiad Is Ift mfP of Aoal 20 
kmead20Mb£. 

5f.Tbe.eiec<n««sicid sy«ea cf ddiadS itedi die 
Yok^ miOed Ictwecft «c dccttode tonlid •ad ^ V 
ieondcc«odetiiAdien&se6oalO^<RM$)tolCOO 
YoitS'ilRMSV 

diL Tbe deciiocasittl STstA of ddn 4S IMor 000^ 
fds]Bf meaM fa coatnilUsspawff tediedocirodete^ 
boMd «o tte dcctrkd toyda i irr bemea Ite decoode so 
trrifilwrt tttddKidan dedvodft 

dL Tbe dedRMB^ qr«tca of ddndS fate eooK 



CX Aft ekcttoaifkd fjitaa for dc rtri cd 
caogy «o a tsgct die o« t sOQcnvt witbia or oe e padcat's 
body* die lyUeaac otnarHe gg 

a Ugb fteqocaqr power jnepfy; 

aa jLi:tyoiiggyrri probe comprfdat a <baft havlaf a 
fmbuA cad aad a diittl ^1 as d ectr od e lenaiad 

(CQsimd cad of ibe ihiA decnicdiy OMpUng die 
clecttode toBiid to die ekdrMwglcd power si^P^ 

a zctum tkctiode ckcaicaBr eoopted to die ekcrav- 
gtcd psfwtofffyi * 

aa cIcc*kaQr eooteodBC diild supply; 

a ditid deOray dkmeat dcfabg a fliili path decfejcaDy 

caDyooadBctl^fliddtoftetKgcCdteaftddiedecttods 
toxaiDd toidUtaadal^ noottd die cfectiede toaal- 
ttd vkh tfffirk*^^ ^^^^A**"!*!^ flidd aad to tocate 
dccsicdiy coadaodag idd becaeea tbe decbode tor- 
odad aad ibe tBga dto. 
d4 Tbe lyitcai of ddn d3 wbsda 1 
ii locked oa a aidhoe «f toe pntoBTe bo4^ 

• • • # • 
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ABSTRACT 



An eiectn)suigical probe (10) coii^cises a siu^ (19 bavm^ 
an electrode anay (12) at its distal eadand accMinector (19) 
at its proxiiiial end for coupling tbe electrode anay to a high 
frequency power sj^pfy (28). Tbe shaft indudes a return 
dectrode (55. SQ lecessed firam its distal end and enclosed 
within an insuUtii^ jacioct (18). TTie return electrode defines 
as inner passage (83) electrically connected to both ihc 
xctuni elecHode and the elecbode anay for passage of an 
decdicalty conducting fiqutd (50). By ^^ifilyuig hi^ fre- 
quency voltage to tbc electrode amy and die i^um 
electrode, the electncaUy conducting fiquid generates a 
cQirent flow pad) between the taxget site and the ictura 
electrode so that target tissue may be citf or alilated. The 
probe is particularly useful in dry cnviionnicats, such as the 
mouth or abdominal cavity, because, tiie etecttically con- 
ducting liquid provides the necessary lettim cuncnC path 
between the retnra electrode and the target site. 
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SYSTEM AND ME^ mOD F OR cause tissue desiccatioa or destnictiQa ^ its contact point 

CUXTTROSURGICAL CUTTING AND with tlie jwuicnt's tissue. In additioo, Ac active and return 

'ABLATION electrodes are lypicaUy positioned dose together to ensure 

BAOCnRnrrhm opthp iMvwNxrnM ^ ^ current flows directly 6om the active to the 

BACKCmoUNDOTTHEINVENTIW , electrode. The dose prwdmfty of these electrodes 

ThisisaDivisionrf^licatioa Sen No. 08/485^19 filed gencrto the danger that tiie current will shot aaoss the 
Jun. 7«. 1995 pending, wfaidi is a continuatioo-in>part of electrodes^ possibly impairing the electncal control system 

i^licatioD Set No. 0S/446J67 filed on Jun. 2, 199S and damaging or destroying suircuoding tissue. 

E*"*^' * coirtinuation-in-part of a|^)lication The use <rf elcctrosurgical procedures (both monopolar 

Set No. 08/059,6«l, filed on May 10, 1993. now aban- W and bq)olar) in clcctricany conductive environments an be 

* continuation-in^ of api^ication Sen further problematic. For example, many arthroscopic pro- 

Na 07/^8^, filed oo Oct 9, 1992, now VS. PaL Na ccdurcs require flushing of the region to be treated witfi 

5366,443; ^fbkh was a continuation-in-part of application isotonic safine (also referred to as nonnal saline), both to 

r^i^M ^^'SZf!'^'^**"^^* 1992. now abandoned; maintain an isotonic environment and to lcc<» th«^ fidd of 

Oefiill disdosores ctf wfaicfa are incoipocated herein by t* viewing dear. The presence of saline, whidi is a highly 

conductive electrt^ytc, can also cause shorting of the elec- 

1. Rdd of the Invention trosuiglcal dectrode in both monopolar and bqxdar modes. 

The present invention relates generally to d^e fidd cf sbortii^; causes unneoessaiy heating in the txeatment 

doctrosuigery and, more particularly, to surgical devices environment and can fitrther cause noorspod&c tissue 

and methods which employ high frequency voltage to cut ^ destrutiion. 

and ablate tissue. In re^xMise to the various problems associated with 
The fidd of electrosurgcry indodes a number of loosely electrosurgical procedures in dectrically conductive 
rdated surgical teduaqnes which have in common the enviroaments, new methods and devices have been devel- 
^)(4ication of electrical energy to modify the structme or ^ ^ ^ appliaaL These methods and devices provide 
integrity Inpatient tissue. BectrosurgicaliaxKseduresusttany selective power delivery to the target tisaic wlalft mimnftf 7.. 
operate through the ^yplication of very high frequency ifg power ddrvoy to the surrounding dectrically conduc- 
aurents to cut or ablate tissue structures, where the opera- m%ant These methods ut particularty useful in iso- 
tioncanbemonopoIarorhipolacMonopoIartechniquesrBly tonic saline filled body cavfties, such as arftroscqnc, 
on external groundii^ of the patient, where the surgical tffologic or gynecc^ogic cavities. The iodgant flooded body 
device defines only a sii^ dectrode pole. Bipolar devices cavity provides good visibilzty, facilitates the removal of 
con^jrise both electrodes for the tj^Scn&m of ameot bubWes or <^er debris, mfmmiTf^ die possibility of air 
between dieir surf aces. e m bolian and protects certain tissue firom dehydration. Such 
Electrosuigical procedures and techniques are particulariy ^^^^^kkIs and devkcs are moze liilly described in previously 
advantageous since they generally reduce patient bleeding 35 assigned ^iplications Sex: Nos.0^ 
and trauma associated with cottmg operations. AddMondly, 07/958,977 and 07/817,575, the fuU disdosuics of whidi 
dcctrosurgical ablation procedures,, ^ae tissue sm&ces inooporated by refereace. 
and volume m^ be reshaped^ cannot be duplicated tfaroi^ Many surgical procedures, such as oraL laf^scopic and 
other treatment modalities. <^ magical proccAires, are not pafonncd with the target 
Current dectrosurgical devices and procedures, however, 40 ^^^^ submerged noder an rrrigant In laparoscopic 
suffer firxMn a number <^ disadvantages. For esum^le. If^^cedures, such as die resection of die gall bladder from the 
m6a<^>dlar devices general^ direct electdc current along a *ivct; for exaii^lc, die abdominal cavity is pressurized widi 
defined path from die exposed or active dectrode dvoogh caibon dioxide Q>neumc^)eritoiieum) to provide working 
thepa!iem*s body to the return electrode, wfatcfa is esOanally ^ace for die instnmicnts and to in^rove the surgeon's 
attached to a suitable location 00 the patient This creates the 45 ^^^^^''p^ 0^ ^ surgical site. Odier procedures, such as die 
potential danger diat die dectdc current will flow dirough al>latioo of imisde car gingrva tissue in die moudi <x die 
Vkdefinedpadis in die patient's bo4y,dicreby increasing die a1^<» umI necrosis of diseased tissue, '»e also typically ' 
risk of unwanted dectrical stunulation h> poiticms of die performed in a 'VXry" environment or field (ic not sub- 
patient's body. In add&ion, since the defined path through tsoged under an dectrically conducting iitigant). 
die patient's body has a rdativ^hi^iir;>edance (because 50 and odicr reasons, In^sroved systems aiwlnieth. 
of die large distance or resistivity of the patient's body), odsjte desired for me dectr^urgical ablation and cutting of 
laigevolt^etfifieTOioes mttsttyi^callybe^)^^ tissue. These systems and methods should be c^iahle of 
theieHtmaodactivedecirodesinGrdertDgenerateacmient providing a direct return current padi from the active 
suitaUe for ablation or cutting cf die target tissue. This dectrode, flnough die target site, to die return dectrode to 
cin]m.howevci;inayiaadvGrtendy flow dcng body p^ ss naininiiie die dangers ctf dectrical current flowing through 
having less irnpfdaocr than the defined dectrical padi, undefined paths In die patient's body. The system should 
^cfawiUsubstantiaay increase die current flowing duough al$o be configured to nm'irf»»t'^^ contact between die return 
these padks, posstUy causiiis damage to cr destroyuig sur- electrode and soiTOimdiiig tissue and to avoid current shctt- 
"'**"^*»«««»««- ing between the active and itturndectrodcs.Prefaabfy^ 

B^cdar dcctro sm g t cal devices have an inherent advai>- 60 ^^t^ wffl be confi^mred to apfdy high frequency voltage 

tageovermoitop<dardewkes because dieietnniCQirent padi ^ cntting and aUation of tissue in relative^ dry 

does not flow tfaiDn^ the patfeaL at tttpolarelcctio suigba l cnvlianihenta. socfa as diosft giM^nnei^ {p gnj^ lapam- 

<fevices, both the active and letnm etoctrode ate tyjocal^ sccf^ and open sisgical procedures, 

exposed so diat di^r may bodi contact dssoe, dierd>y 2. Desct^tioa of die Background /Vrt 

^^*flS.'^-^^*^l!f^ . Devices mcQipotatingnidio frequency dectK^ 

^^«^*L?* ^ *»wback widi this io dectrosurgical and electrocautety techniques are 

configuiatioii, howevei; is diat the return dectrode may described in lUnd et aL (1985) 7. ilrtftnT Swy 1- 242-246 
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and US. Pat Nos. 5:28U16; 4^:^90; 4^301; 4493. for flow of electrically coodncting Kquid tfaetdhroagh. The 

691:4^Wh«Ml4;ai2337.U5-P«.N6s»4;W3;290aad liquid is directed through the icHim electrode and over Ac 

4€36301 desoibe locdiods fcr iigectug Boa-condncthig active electrode to tocbypcofvidcaictnrnaiirci^ 

1^ over the tip of* monopolar dectrosi^^ bctwcxo the tissiie taigct site and the rctmn clec^^ 
to dectricaOy isolate the dectiode. while enagiied,6oait 5 lo a picfenedaspeac^tfae invention, the active electrode 

smrounding electricdly conductiiig tmganL U^. Pat. K«l con^dses an electrode array having a ptanSty of dectri- 

5a95;9S9 and 4j^4.499 describe monopoiar and h^xto cal^ Isolaled electiode tenntnais di^Msed over a contact 

dectrosurgical devices. re^>ectively, that ltt£tode a conduit suface. which may be a plantr or non-planar surface and 

for hrigatiog the snrgical site. which may be located at die distal tip or over a lateral surface 

10 of the du^ or over both the tq> and lateral surface(s). The 

SUMMARY OF THE INVENTION electrode azray will include at least two and [sefcr ably nxne 

tocs^^yct,>P^d,an^c^to^«^^ ^^etod to4e kSi amtoot by an eiecukaUv 

siHKicrftemtopafbandcrt«)s««ic.l« ^^g^-^JX^i «.onr«ig rfft^ te,. 

asabl«k>nandcuaingofbody*«c««.,^^ ^^^S^c^^^pi^^^c«mi»^ 

tlielisstteioi)e siioniaBea»»cK«««^ with optiooj^ tcmientwe inonaot te 

of toe ,«scat invorioa « p-ticulady useM tj^^ 

if'^f^f^^JZ^^^ ^irisl.«onl.ctwilh«towi«i»u.«e«ton.i»*.«ck 

diseased iisiie. neb isnmiacs. to a« leoni decttode. 

* least o»e«*ivccle.*«o<fc«teougttiDto at tost panj^ STrf^TSSSSIriftS^^SS 
oonUct« dose proximaywWiaietaiget site. Hectocal^r ' SL!^,.^^^^ 

c»odu<^ liquid s«d. as isotonic s-ii«, is 



sue to gcneote a comatt flow between *e target^ 30 ^^J^ ^'r^^mit* with, tbe dectrode temLial. 

applied between die active «rfretw.ele««>*tlfc^ S^TbinStSwI^iyS^ 
oaieitf flow pad, created the dedridly ^o««*|^ S^ArtSdS^AtoTK 

li,»idi-eid«.bq«UforiiK«,poUrn»^ ^^J25^27lS*«SSSIorcSL ^ 

Bi^thwbeliMsla!€d.iee^proatfedo»otf»er«Meiiiai»^ 3, T~ "LSST-^rt^ih^J^^ 

S2ito«dd«.^oc^d«desi«dd^of^ 2s.r3??i3'i.Si2S^^^^ 

The above dcsaa>cdineflK)d IS particalady effective in a sagn^^^^acctrolytebcfcg introduced past flic tetim 

dry cnviromnentOx.. the tissue is not submerged mfluM^ electrode. The msence of an deciio|yte provides a leU- 

such as opcst, h^aioscopic or cral surgery, because the tiveiy low inmcdance path bade to die common or return 

dectricalfy conducting fiqutd provides a suitable cxnient 40 gj^g^ode. 

flow from the Caxget site to tbe xctuxn clcOrode. The ^ , ^ ^ i«%«-iti«i «kw 

acdvc':S^ispSlydisposdl^ JS:2&'S5SS.?S£^1S2'«>*Se 

probe and die renaa dectrade is ^aced ftom die active "^S^^^E™^ 

S^odea«l enclosed witf-n a. k^toingsheaflL-nis '^^Z^T^^^^^^^JS^^J^^^SL 

nnmimzes exposure of die ittometectRHle to saiowKfiDg 43 "^T^JSf^^^^^f^^^^t^^^^S^ 

fcsue «rf^iLdres possible slK«ti«g of the anient fT^TJ^ ^^^S^^^^^^ 

betweentheactiveaBd,S«^l««odes.lB<«lpcoc^ ^J'^S^^JS^i^J^^it,^^^^^ 

d«p«*e.n.ybei«trodneeddi.ecdyi«to&ec«i„oflhe ^S^f^STS^SE^^^S^TSl^S 

,^S^sothatdie«tiveelec.to^ S^^^n^l^uS 

ptobewinOT-caltybepasseddirooghaeonyenUooallrom S^SSm «toSri«d advantapST In addMoo. die 
«nn»b while viewing of die t^^^^^jS^^^^^^ Too^n^ 

duoogh die use of. Up«oseope disposed m a sq^aate JJ^^'^J^^.J'^SricJSZ^ 



^, cuneiitfiowuig through the patient's body* which can cause 

The i^ipaiams according to d»e present mv^on con>. 55 ^^^^ ^ ^ ^ ^ ^j^,^ necrosis 

prises an dectrosorgical probe having a diaftwi^ a proxi- dnriwt 5i5vc resection. 

inaleniadi^aKLandatleastone^ ^^Lhcr mulcrstandi^ 

near the distal cad. A connector is provided at or near the ^r^^^^TT'^ "^TZ^ ^ 

proximal endof the shafttedcctriSlycou^ingtheactbe the i?^«wm ^f^??!^ 

dectrode to a hi^ frequeacy voltage sourec. A rttom « remaining portions of the H>ccificatK» and dra^^ 

dectrodecocqaedtodievoitagesouiceis^aoedasufficieaC BIOEFDESCKIFriON OFTBE I^AWINGS 

distance ton the active electrode to substantially avoid or ^ , ■ _^ 

nunimize cuncot diorting diad)etweea and to shi^ EK5. 1 a a pcrqjecdvc view die dectrosuigMal lystem 

return electrode fixm tissue. The ictwn doctrode may be induding an dcctiosorgical probe, an dectiically cowtoct- 

provided intc^ with die Aaft<rf die probe or it may be «5 ing Bqnid siyp^ and an ciecttosoigica! power stqy ly co^ 

separate ftom die daft (c^g., on a Uquid«K>brmstnimcnO. structcd in accordance with die princ^te of die present 

In both cases, the return electrode defines an inner passage invcntiott; 



A400.14 



• 



5,697^36 

5 6 

FKj. 2A is sd enlarged* aoss-secdobal view of Ifae distal controfled electrode t^nmaf c distiAuted over a distal con- 

t^ of the ekcttosmgical probe of FIG. 1 illiistiati&g an tact surface of a|7obc to apply electrical enogy selectively 

electrode aaangemcDtstutahlefQrrqwl cutting and ablatioo to tlie target tissue wliile limitiiig (he unwanted apfdicatioa 

of tissue sttuctures; of dect ri cai energy to the sunoundiDg tissue and eovson- 

FIG. 2B is an eolazged cad view of the (fistal t^ cf die S meat rcsulttng from jwn^fr dissqatioa into surrounding 

electrosuigical probe of FKI 1; electrfc^iy conductive liquids, such as blood, nonnal saline, 

, . , and the t^lf'^ i 

FKj. 2C IS a doss-sectioaal View of die proximal end of ^ ^ 

the dectrosurgical probe, illustrating an arrangement for ^ dcctrosurgicai probe wiH oom|n$e a shaft having a 

coopling die i^obe to the electrically cooducting liqu^ pioxmui end and a distd aid wh^ 

suroly of HG 1- ^ ^ ^ Bssmnc a wide 

Fia 3 is a detailed aoss-sectional view of an alternative '''^ of configuratioiu^ to 

rmivv«nw^nr.^A^.S*^ mcchamcaUy suppot the electrode array and permit die 

en^odiment of the l^'iv P^^sician to manipulate the aoay from rprodmal 

If "^^^T^ cnd<tftbeshafLtJsuany,dieshaftwiUbcaiiarrowJSameta: 

gtcalprobeofFIG.3; 15 rod or tube; more usually having dimensions which pamit 

FIG. 5 is an end view <tf an another embodiment of the it to be ^nl PTdwrd into a body cavity, such as die mouth or 

dectrosurgical probe of FIG. 1; the d>doinind cavity* diroiigh aa f«*ri ft*f 4 trocar or can- 

FIG. 6 is a partial cross-sectiooal side view a fiirdicc. oula in a minimally invasive ptocedore* such as 

embodiment of the elecliosurgicd probe widi flieeleclrode arlhioscppic^ laparoscopic. ihofaoosoo|»c^ and otto 

anay disposed transverse^ to the axis of die probe; 20 »=opic procedures. Thus, die shaft wili Qrpically have a 

Fid 7 b a partial front cross-sectional view of an Icagdi of at least 5 cmfrr oral procedures and at least 10 cm, 

dectrosurgical probe and an electcica&y conductive liquid i"^^ Q^caQy l>eing 20 cm, or longer for endoscopic- 

suppiy shaft iUustrating use of the probe and the shaft in poteduie*. The shaft wiU ty|Mcally have a Hiam^^ <^ at . 

ablatiDg target tissue; least 1 mm and frequently In die range ftoml to 10 moLThe 

FHI 8 is an enlarged, cross-sedionai view ofdte<fi5tal tip 25 shaft niay be ri^ or flcxWc, widi flcaulile shafts optionally 

. of yet aoodier cnibo<fimcnt of die dectrosurgical probe of c mAm ed with, a generally rigid external lube for 

PIG 1; m echanic a l styport Fleadbk shafts my be combined widr 

na^isadetailedendvicwof UieprobeofHG.8; P"" diape rnmoiy actoators, and odier known 

FIG. 10 is ;i rid« vw nf ;.n »«h^ hJncr wechanisms foT efficciittg selective ddlection of die distd 

a 4^g^^"p£r^ ^ ^ P^"^ ^ *^ 

xn^ « • ^* • r ^ZZL . . * anay.TTicahaftwiaosuaHyindiideaphirafity<rfwfte$or 

r^iilf' of an d«trosiirg«lp«*e having odicr conductive dements ^umdng Mji^^eOiroaA Z 

't^^'"^"^"^^' ♦ . ^ pcnmtconnectionoflhedeS^S^S^^ 

FKj. 12 is a schematic view of an dectrosurgical probe proximal end of die diaft. Specific shaft designs will be 
havk^ two socwdaver-sh^ dcclrodcs extending from 35 described in detail in cosmectionwitfi the figures hewinaftci: 
J^r^yr^ The cammscribed area <tf die dedrode array is in the 

FIG. 13isancnd view offlie probe of FIG. 12; and range from 0.25 mm» to 75 mm* pRfembfy from 03 mm» 
VKk UiUnstratesiiseof dieprobeof RG. 12frrdiera^d to 40 mm^ and will usually indude at least two isolated 
cutting of tissue. electrode tenniaals, more usually at least four dectrode 

FIG 15 illustrates another alternative dectrode suxfaoe 40 tcnmoals. preferably at least six electrode t#rmiiia^ and 
configuratioo for die dectrosurgical probe (tf FIG. L often 50 or moe dectrode ti^mAwMU^ diqiosed om the 

FKj. 1^ iOttstrates a second dtemative dectrode sur£we distal contact surfaces on die shaft. By faiingingte dectrode 
configuratiott. axray(s) on the contact surfBce(s) against or in do^ pcox- 

FIGS. 17 and IS iIlnstratBaadectrosurg»cdpf6be having ^ target tissue and flying high frequency 

an dectrode surface which can be transformed from a fiat ^5 voltage between the aiiay(s) and an additional common or 
circular array (FIG. 17) to an elongate, fineararx^^iKIU) ^^^^ electrode in direct or indirect contaa widi the 
suitable fornse in surgical cutting. patient's bocfy, die target dssue is sdectivdy Elated or cut» 

DESfWPrrnNOPTHFPPPFPRRm pmmiting selective removal <rf portions <rfd» target tissue 

PMrirmTiu^Krrc ^^^^ while desirably minimiring the depth of necrosis to sur* 

cMi>uuiMti£Hi;> ^ rounding tissue. In partfcular, this invention provides a 

The present invention provides an apparatus and meUiod method and q)paratas for ^ectivdy ablating and cutting 
for selectively applying electncal energy to a target location tissue which may be located in dose proximscy to otiicr 
widutt a patient's bod|y, such as solid tissue or the like. critical organs, vessels cr structures (fcg., tecdu bone) by 
particul^ indnding gingival tissues and mucosal tissues simultaneously (1) csising dectricaify conducting liquid to 
located in the moudi. In addition, tissues whkii may be 55 flow between die conmioa and active dectrodcs. (2) apf^- 
treated by die system and mediod of die present invention ing dectricai cnagy to the target tissue sunounding and 
indude tumors, abnormal tissues, and the like. Fot f mmcdiafdy atgacent to the tqxtf die trobe, Q) bcingipg die 
oonvcttieace. dieremaimi^ disdosure will be dnrcctcd ^ active dcctrode(s) in contact cr dose proximity widi die 
cificaUy to die cuttittg, sfas^ang or drfation of gingival or target tissue using die probe itself* and (4) optionally moving 
mioosal tissue In ond voa^ial procedures, but it will be 60 die dectrode array axiaUy and/be transversely over die 
.^^xedated that the system and method can be s^Hed tissue. 

2P»py wdl to procedures involving odicr tissues of die Eadi individual dectrode terminal in die dectrode array 
lK)dy« as wdl as to cdier procedures indttdtng open soxgery, is dcctricaUy insulated from afl odicr cleciiodetOTiinals in 
I^woscojac surgery, dwracoscopicsiKg^^ die array within said frobe and is connected to a power 

scopic surgical procedures. 55 source which is isolated from eadiofdieodierdectrodes in 

The present invention uses an electrode aray including a the array to circuitry which limits or intcin5)ts current 
plurality <rf tndq>ettdentiy cuntot-limitcd and/or power- flow to the dectrode when low resistivity material (e.g^ 
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blood or electrically coiKiuctive saHiie arigant) causes a and more prefcrabhr frwn 0.005 mm^ to <XS tDm\ The use 

lower impedance paih between the commoo electrode and of small diameter electrode rmrniah increases the electric 

the individual dectrode tcrminaL The isolated power field intensity and reduces tibe extent or dq)th of tissue 

somces for eadi individual electrode may be sepmSe power neaoas as a oonscq o encc of the drvaqgeace of cttieot flux 
supply cxicuits having internal impedance characteristics 3 lines winch emanate from tfie oposed surface of each 

which Hm^ power to the associated electiode terminal when electrode tenuuL Energy depositioa in dssoe sufficieotfo 

a low inmedance return path is encountered, may be a sin^ irreversiUe damage (ie^ necrosis) has bees found to be 

power source which is connected to each of tfje electrodes limtted to n distance <^ about cne-half . to one electrode 

dirougfa independently actuataWe switches cr may be pro- diaim:ttt TO$ is a potuailar admta|^ over priodertro. 
vided by independent current limiting elemoits, s^ 

inductoK,ca^s,rcsistccsand/crcombi^ j^lbe de|A of tissue necrosis may not be 

The tip region of the probe is dios con^oscd cf many ;n/<,^e^ 

indcpci^Xrtrodetcrminah designed to dclhrerdoctri^ ^.^T^J^^'^T^ ^^^^^^Z 
uucpcwscot apphcation and ablatioD rates have been achieved by 

cal eneror mthe viamiy of ttetip.The selechve incasing the electrode area. Surprisingly, with the pres^ 
of electiicaleiiergy to of the target tissue is 15 inv«tioiu it has been found that thctoSekc^ 

connecting each mdivMual electrode termmd and the ^ ^e increased (to increase power delivery and ablation rate) 
nxxn electrode to a power source having indq>eadeotty ^idiout increasing the depth of neoosis by providing mul- 
wouviicu va utuciu liin i TfiM duuiuC«s. amC cotssss^ rt py<» ctmh etectrode terminais. ncieraMyt the tensinais wiU 

trode may be a tubular member <^ cooductrve m a trrial ^ spacoA-tipvt by a i*f<fe>fKT in the range from about 
proximal to the electrode anay at the tip which also serves 20 one-half iyimr**T to one ^^•[^^r*^ for optimum power 
as a conduit for die sup^ of tbc dectriodly co nducting ddivery, as dbcusscd below. The depth of necrosis may be 
liquid between the active and common electrodes. The further controlled by sw^dung the tppbtd voltage off and 
appiicatioQ of high frequency vdtage between the commoo on to produce pulses of cmrcot, die ptoses being of sufficient 
electrode and the electrode anay results in the generatioa of duration and associated energy density to effect aUatioii 
hi^ electric field ifft^p^itj^^ at the <fistal t^ <^ the eke- 23 and^or catting ixiiile being turned <^ for periods suffici e ntly 
tiodes with coixiuctiofl of Ih^ frequency cuirexit from each long to allow for thermal relaxation between «icrgy pulses, 
incfividual electrode tcnuinal to the said commoo electrode. In diis manner, the energy prfsc duration and inagmtmJe and 
The cunent fiow from each individual electrode terminal to the time interval between energy pidses are selected to 
the commcm electrode is conlrctt^ by eiflier active cr achicrvc ciBddit ntfa of tissue aWaliM or cutting while 
passive means, oraoombinatiott thereof, to ddivcrelectricd 30 aUowing the temperature of the treated zone of tissue to 
eneigy to the targpt tissue wfafleuMmimzing energy delivoy "relax" or return to nonnal phyriolo^ t en^cnto cs 
to suxrounding (non-target) tissue and any conductive fioids (usuaUy to within 10* C of MKmal bo^ tenqKidluie PT* 
wfaidiina^bepiesent(e.g.«biood,efectr(iytieiirigants$iich CJ, ptrfcfaUjr to wiflun 5* C) before the onset of tiie next 
as saline, and the Hke). energy (canai O puisfc ^ 

In a prefecroda^>cct, this inventiootalces advantage (tf die 35 T^ laie of energy dcliveiy to the tMK^ tissue is con- 
differences in ckctzkal resistivity between Oietaxget tissue trrilcd by tte agtod voltage levd and duty ty df cf die 
(cg^ gingiva, musde, fascia, tumor or odier coBnedive yotoge pulse. Tteiisetrfh^neqnciicycuBreiit 
tissue) and the surrounding conductive liquid (e^,» isotonic iuAiced stimiifation cf muscte tfcsue or save tone in Ibe 
salinciirigam)-Bywvofcxampte,faranyselectedkvaof vicimQrofthebodSf sliwto being tre^ Id nddiliott,taisli 
i9pliedv<dtage,lftfaeelectacdcoiidttctloopathbes^ 40 frr qi ienr tf s m t ni mfTcdicriskof intafging wMi tttt n^arai 
commmi electrode and one cf the indrndnal electrode pacing of the heart m circumstances where die jwobecrf die 
terminals within Uie electrode nay is isotonic safinekxigast present inventtCA is used near die heart 
fiquid (having a relatively kw dectrial impedaaoeX the The power applied to Ibe coobbioq dediode and die 
cunent control means connected to die iDdEvidnatdectrode electrode amgrwffi be at hi^ or tacfio frequency, typically 
will limit oDnent flow so diat Ibe beating of intervening «3 between about 20 IHx and 20 MHz, usually being between 
cooducdve liquid is "*8"tmi«^ On die odier hand, if m about 30 Uz and 2 MBz, and preferably being between 
poctioaoforaUof diedectricalcoadiictioopathbetweeaihe about 50 tSz and 400 UBz. The RMS (root mean square) 
4^r»mnwM» docttode aud one of the individual dectrode voltage appfied win usually be in die range from about 5 
terminals widdn die dectiode amy is ^ngival tissue vodts to 10()0 Volts, preferably being in die range from about 
(having a rclativayhi^icrdectricaiiii:;>edattce)» the current 50 50 volts to 800 volts, and more preferably being in the range 
csooiiol CTOiitty or switch couMcted to the iwEvi^ £rom about 10 volts to 500 votts. Usually, the cuccent levd 

trode win allow cuoent flow sufficiait for die depo^cm of will be selective^ limited or cootnrfled and die voltage 
Hf>firi 5»« ^ *^«!ffgy *g y«r^«tyi MshSm w electrical break* aqj^ied wfll bc independently adjustable, frequently in 
down of die target dssoe in die vicim^ <tf die response to the resistance of tissues andAor fluids in die 

dectiode sui&ce. 55 padiw^ bet ween an indrvidual dectrode and the common 

The ^)plicati<Hi of a h^ frequent vdtage between the clcctrodcAlso, the ^Jplicd current Icvd may be in rc^)onsc 
r»wim^ or return dectrode and die decHode array for to a tcn^eratore coBtafA means which maintains the target 
ifT^T"^ tf"^ fn^TV^y rffritt •w*»<^ j mtHngnrtftA^p- tissue temperature with desired limits at die interface 
ing of die target tissue. The tissue volume over whkheragy between the dectrode arrays and die target tissue. The 
it dissmated CLe., a Mdi voiiafle enfieift ex^ a desired snifjK«tempentnre along a propagating sutCwe just 

nccasdy€ontioBed,forexaimte»bydien^ beyond die regton of ablation will usually be in die range 

StyofsmaUdeciiodeswfaosee&ctivediamBteisnttgefitQm frcan about 40*' C to 100^ C and more usually frtan about 
d>oat2]iHiito0i>l mm, preferably fromab6utlmmto0i)5 50* C to 60» C TTie tissue being aWated immcdiatdy 
mm and mere preferably from about 05 mm to 0.1 mm. adjacent die electrode array inay reach even hi^icr tempos 
Electrode areas frv bodi circidar and non-droilar tenninals 65 tures. 

win have a contact area (per dectrode) bdow 5 mar^« The p i cfeued power source of the present invention 
icefet^ being in die range from OX)001 mm? tt>lmm\ ddiven n high frequency curravt selectable to genento 
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average power levels casgiag from tens of miBiwam to teas exan^lc each spatk plug cofiespoods to the exposed surface 

of watts per ckctrode, d^cn^ng oa the target tissue being of each of the dectrodes. Iq addidoo. tfie present invention 

ablated, the rate of ablafioo desired or die maximum allowed includes the means to measure the resistance of the medium 

temperature selected for the probe tip. The power source in contact with each electrode and cause voltage to be 

aQows the Qsa to sdect the cuErpai Icircl aocoiding to the 5 api^icd only if the reastance exceeds a preselected leveL 

^>ecific requiremeiits of a pafticular oral smgeiy, open The clecttode array is fanned over a contact surface on 

surjgeiy cr other endosco|nc suigciy procedure. the shaft of the electrosuTgicaIpn>be. The omunon (return) 

Hie power source will be aurent limited or otherwise electrode siif£ioe will be recessed relative to the distal end 

' contndled so that imdesired heating of dectrically conduc- of the probe and may be recessed within the conduit pco- 

tive fluids or olher low electricai resistaaoe media does not 10 videdfor tfie xiHroductioD of electrically conducting liquid to 

oocuL In a presently preferred emfoodimeBt of the present ibe she <tf the target tissue and amy of active electrodes. In 

inveolioiL cutrent limiting indodcfs arc jdaoed in series ^ aemplaiy eniihodfmft nt, the shaft will be cylindrical 

wiai each indc^eadeitfehxtxodeteniunalwfaae the indue- ^^cr most of its lengthy ^ die contact suzface behig 

tanoe of the uufcictcr is in die range of 20 uH to 5000 uH» f omwd at die distal end of die diaft. lo die case trf hqaro- 

dcfiendittgoadieeleclacalmperties of die target tissue, me 15 f«?»c or endoscopic plications, the contact surface may 

desired aUatioft rate and die operating frequency. ^ ''f^ ^ shield die electrode 

AlterBativdy,ca»citor-indiictcr(LO^^ tammals on ^e smface while dxey are bemg introduced. 

beempIoyc4^^SSSiS^^ ^S^.^^^^ 5^ 

appSStionNalCmjS94/Sl6^ channd of a ^ocar channel or a vicwmg scope. 

incoq^oiatedhcxemlvreeaeace^ 20 J^'^^J^"*?!? "^"^ ^ft! 

«^c»«r. L .»u^^ K«».-.« . ;* contact surface can assume a variety of geomctncs, with 

mng reastocs may be sde<1ed havmg a lar^postfive p^rtiadar areas in geometries being scleSed for specific 

^^ns.Electrjrainiycontactli?^^ 
^^^^^ '^l^^^'J^ ^ in the range from 0.25 mm^ to 50 mm^ usually bdng from 

widi a low resistance medmm (e.g., sahne nngant), &e l mm^ to 20 mm^ The geometries can berfanar. concave, 
lesistasce of die cmrent limiting resists increases 25 convex, hemisj^oicrf. conicat or virtually any odicx rcgu- 
agmficandy; dietehy nrinimiring die power delivery fim lar or inrcgular shape. Most commonly, die elcctiodc arrays 
said eleaiode into die low reststaaoe medium (e;g^ saline win be f onned at die distal tip of die dedrosutgical probe 
inigant). shaft, frequendy being planar, dlsk-sh^x:d, or hemispherical 

As an alteniativemsadi passive ciccuit$tnictixres,r^u- siirfaott for use in reshaping procedures, or beiog linear 
kted cmeot fiotfr to each dedrode temunal may be pro> 30 >nsys for use hi cutting. Altemativeiy or additfonaUty, die 
vided by a mnbi-diaiinel power sapplf, A wbstantialfy. dedrode atrays may be formed on lateral surfaces of die 
constant ctacent Icvd for each hMfiWdnal dwtrode tennhiaJ c^ectromgical probe shaft (e.g., in die manner of a qiatulaX 
widimaraii^ which Witt limitpower deliver f a rilir a ting access to certain body stnctuies m electrosur- 

xesistance padi, e.g^ isotonic saline ioigafll. wonld be Steal proceifaBes. 

selected by die user to achieve the desbed ntfe of cutt^ as Refeirtng to the drawings In detail, wfaeieitt like nuihezals 
ablation. Sudi a nmlti<haimd power siq)pj[y tluB pBOf^^ iadkatefifce elements; an electrosoigical system II is shown 
a si&stantially constant current soaroc with selectable cur- oonstnictedacocsdingtodieprinc^ilesof the present in ven- 
jcittlevelin series with each dcctrode tetminaL wherein an tion. Hectrosurgical system U generally coo^jrises an elec- 
elec&odes will operate at or bdow die same, user sdectaUe trosorgical probe !• connected to a power simply 2S for 
maxummicuiieotlevet Cuarent flow tp ad electrode tenm- 40 providing lug^freqaenqr voltage tea tatget tissue 52 and a 
nals could be pcrio<ficalIy sensed aod stopped if die teoft- Ikyuid aomcc 11 for aipplyiiig rf<^rtrf<»aiiy i^r^ti^ng flni^f 
peiature juea^oed at die surface of die dectrode array SOtopcobelO. 

CK*eds user selected Ihnits. Paiticnlar control system In an exen^Iary eihbo<fimeflt as siiown in 
designs for rnqdementing diis strategy are wdl widun die tiosurgical probe le indudes an doogated shaft 13 wfakh 
sidllof dieart. 45 niay be flexible or rigid, wMi flexiUe ^lafts optionally 

Yet another alternative involves the use of one or several inrfiiding aippnrt riit |nn|*e ^ ^j^^g ytrocturf5 (not shown). 
powcr st^pUes which adow one or several electrodes to be Fkobe 10 indudes a connector 19 at its proximal end and an 
simultaneously energized and whidi indude active! oontcd array 12 of dectrode teiminab 5S disposed 00 the cBstal t^. 
rneaiis for lirnitiiig current I<nrels bdow a preselected maxi- of shaft 15. A connecting cable 34 has a handle 22 widi a 
mum level In this arrangement, only one or several dec- so connector 2d which can be removably connected to connec- 
tcodes would be siintdtaneously energtzed for a brief period. tor 19 of laotie 10. The |vooumal pcrtioii of cable 54 has a 
Switching means would allow die next one or several connector 26 to couple probe 10 to power supply 2S. The 
electrodes to be energized for a brief period, ^sequcntiany electrode terminals 58 are electrically isolated from 
enezgizing one cr several electrodes, the Interactioe between other and each of die tenninals 58 is connected to an active 
adjacott electrodes can be mfnfinizfd (for die case cf 53 or passive contr(dnetwodcwithiiipcm^su|]ply 28 by means 
eacigizing several electrode positioned at the maxfmmn cf a idurahty of individually insulated condilctocs 42 (see 
possadeqndngwidiin die overall envdopeof die electrode FIG. 2C). Power supply 28 has a selectioo means 50 to 
array) or ehminated<for the case of eiicigizingOTly a single change the apfUed voltage Icyd. Power suppiy 2$ also 
electrode at aiqr one tune). As before, a resustance measure- laciudes means fw energizing the dectrbdes 58 of probe 19 
ment means inay be enq>Ioyed for each dectrode prior to die 60 throu^ the depression of a pedal 59 in a foot pedal 57 
^jplication of power wherein a (measured) low resistance positioned dose to die user. The foot pedal 37 may also 
(bdow syne presdected levd) will prevent that dectrode indnde a second pedal (not shown) for icmotdy adfustuig 
from behig energized during given cycle. By way ot energy levd applied to electrodes 58. Ihespedfic design 

exan^da die sequential powering and coatrdscheixie of die of « power supply which may be used widi die dedrosur- 
present inventioh would ftmctiod in a manner similar to an ^ gical probe of die present inventioo is desaibed in parent 
aBlom<*ikdistributoi: In dttsexarnple. an electrical contact ^^piication PCnvU$94/()5168. die frm disdosure of v4u 
rotates past tenninals connected to each spark plug, hi dits has prevtoosly been incorporated hcretn by refeteD0& 
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Refcfriiig to nCS. 2A and 2B, die dectocally isolated Retuni dcctrodc 56 is di^KXcd wittua «a electrically 

dectrode^muiab 58 are ^Mced-^axt over an dcctrodc insulativc jacket 18, which is typcaDy f«iiied as one or 

amw smface ni&'elcctnxle array sor&ce 82 and indi- more clectricaHy insabtivc sbcatbs or coatings, sodi as 

vidual dectrode tenninals 58 wffl usuaUy have dimensioos polytdrafluoiocdijlcac, polyainidc and die like The pn>- 
witfain the ranges set foiA above. In the prcfctrcd 5 vision of Ac dectricatty insulative jacket 18 over return 

eidxxfiment, the dedrode anay surface 82 has a dtcular dcctrodc S^pccvcnls direct dcorical contact between retain 

ooss-sectiQnal ibapc with a diameter D (HG. 2B) in ttic electrode 5< and any adjacent body stnicflirc. SuA <farert 

nnge from 1 mm to 1 0 mm. Electrode array surface 82 may electrical contact between a body stroctorc (e^ tendon) and 

also have an oval Aape, having a length L in the range of 1 an exposed comnwn dedrode member 5# could result m 

mmto20mmandawidthWinlhciangpfroma5mmto imwanted heating and necrosis of tfK sinicture at Ihc point 

7 mm. as ^own in FHj. 5. Tbe individoal electrode tcnni- of contact caosing neoosis. 

nals 58 will protrude over the electrode array surface 82 by Return ctectiode 56 is psef eraUy formed from an dectri- 
a distance (H) firom 0 mm to 2 mm, preferably from 0 mm caOy condnctive usually melaU whidi is selected 
to 1 mm (see Fia 3). As described above, electrode termi- ^ consisting of stainless sted, platinum or its 
nals widdi are fli^ with the sm&ce, or protni^ ^ ^ ts aUoys, titaniimi cr its alloys, indybdenam or its alloys, and 
minimmn distance, will provide less aggressive aWatioa and ^ its aDoys. The return electrode 5^ may be corn- 
arc particularly suitable fox smootfiing of tecatcd tissue p^scd of the same metal or alloy which fonns the dcctrodc 

ctirfarM mrui nmvidinff hcmostasis tO inhibit OC prCVent ._ g,^^ . * - >'^i ^ fUm. 

• ^ - - - _ tcinuiMU* ^9 *v I'liirfr**"*- j/v«v«m*«* 

blcedingof treated surfaces. generation <tfdectrodicmical potentials due to the presence 
Thcdectrodetcimnals58areprcfe«l^ erf dissimilar inetds contained wMun an dcctricaBy con^ 
lefractoty. dcdncalfr cwiductivc metal cr so* as 20 ^^^5,^ ^^i5^,j^,3jijj^(<l£sc^ 
,datinuxii.ptetittnmdloys»titanimii. titanium alloys^ ^^X^C^^^^^ 
lace-FlatiKDmis the pcefcncd choke for decttodeteininal e-r- «. «nt rfw^ 
matmdanceitis w£»ipalibl^ alow oodonxate, and AsjAojwi ^^^l^T^^ 
on be readily M^toTandiltadied to condoctofs 42 connected to dcctrodc taimn^ 
waiintficshil3ofdectrosurgicdprobelt.Asshowitin 25 rent path $0 that tenmnds 58 arc dectncally connected to 
1^ 2B, the ckctrode terminals 58 arc andicredinasttpp<xt rttunj dcctrodc 54 via target tissue 5Z electrically conduct- 
matrix 48 of mitiUe insulating material (cg^ ceramic or ing H<piid 5* (e^^ isotonic sdine) is caosed to flow along 
i ft«»#TT^t fnrft «hiTn»M, Ttrgonia and the like> wfatch liquid paths 83. Uqnid paths 83 arc f omsed by annular gap 
could be f cooed at the time of manufacture in a flat, 54 between outer return dcctrodc 54 and tubular support 
bcmispbcncal or other shape according to the requirements 3^ member 78 and an inner lumen 57 within an inner tubular 
cf a particular procedure. The preferred support matnx member 59. Tlie electrically conducting liqntd 50 fk>wing 
i P^f^ ai is ^imwtn^ anmilal^ firom Kyooera hidnstrial through fluid paths 83 provides a pathway for electricd . 
Ceramics Corpoc^icm, Elkgrove, BU because of ite hi gh current flow between target tissue 52 and zetum dectrode 
thexmd conductivity* good electrically insulative pnpec^es, ^ |](|.»«t«t#>H ty cutrenft Ihix fines 6# in FIG. 2A. 
hi^ flexnrd modulus* resistance to caiboa tracking, when a vdtage diSeieace is ^^ied between dectrode 
fatocompatikHfity. and hi^ melting point. array 12 and return dectrode 54. fai^dectric field inteasi- 
As shows la 1^.2A,ae support inatiix 48 is adhesively tieswiUbegeaeiatBdatthedistalt^of terminals 58 with 
joined to a tubular siq)pcgtrnend)er 78 that extends most or current few fewn «r»? 12 through the target tissue to the 
aU of the ^stance between matrix 48 and the praniBal end jctura dcctrodc, the hMI dectric fidd intensities causing 
of probe 10. T\Mar member 78 prrferatdy con^mses an «f ti^ 52 ^zom 88. 

trode terminals 58 ^ through pre^cmed opedngs in cl«Ao«ycal ptote 18 ^^^^ IT^^I^^S^. 
the support matrix 48 so that they i«oirude.d>ove dectrode positioned wiflmituhilarman^^ 
array sSwc 82 by the desired distance H <Fia 3). The preferd^ a tabular member ikfining an inner Imncn 57 for 
dectrodes are then bonded to die distd surface 82 of support 4$ allowing dectricaify conducting liquid 5t (eg., isotonic 
matrix 48. typlcalty by an incrganic sealing material 8d. saline) to flow thcrctfirott^ in dectiicd contact with retell . 
Sealing inatctid 88 is selected to pcoWde effective dectricd dcctrodc 55, In dus crdiodiincat. a vdtage diffcroice is 
insulation, and good adhesion to bodi the ahmiinamatiix 48 applied between electrode tenninals 58 and return dertrodc 
and die platinum or titanium dectrocfe terminals. SeaHng 55 resulgng in electrical curient fl ow throu i^ fly e tect r i ^ ^ 
matexid 8# ad<fiiionally should have a compatible thermd 50 conductiiig liquid 5f as shown by auxcnt flux lines 4# (FKj. 
e3q>ansi on coefiSdcnt and a mdtixi g point well bdow that of 3). As a result cf die ^splied vdtage <Sfferesce a nd con * 
platinmn or titanium and »iitmSit« or ziiconia, typical^ comitanthighdcctrfcfldd i n icns i ttrt atfliet^g of dectrode 
bdng a gbiss or glass ceramic terminals 58, tissue 52 becomes abtated or transected in zone 
Id the embodiment shown in FIGS. 2A and 2B, probe It 88. .-^ . 
indudes a rctmn dectrode 54 for coo^ileting the current $5 FK*. 2C iflustnUes the praximd oc connector end 7f <tf 
paflk between dectrode temunals 58 and power 5(^)^28. probcl8inthecrnbo<fiincnt<rfHGS.3and4.CoimectDr l9 
Return efectrode S6 is prefexdify an aimular member pbsi- ccm^rises a phirality of uidividod oboBCctor pias 74 posi- 
tioned around flie cxieticr <rf diaft 13 <rf probe If. Return tioncd within ahoo$ing72 atflicpwddiiialaidTfof piobc 
dectrode 56 may fully or partially circamscribc mbular 10. Electrode tcrmiads 58 and flte attached insulating cod- 
support mcttlKr 78 to form an annular gap 54 therdjctwecn 60 ductors « extend pronrndfy to cooncclor pins 74 in ooor 
for flow of dcctricalfyawducting liquid SO dioethrou^ as nectorhoosiag 72. Rcttiaele<apodc 55 extend s inm h ousing 
4fisaissed bdow. Gap 54 preferably has a widdi in die range 72» where it beads ta«flally oittward to exit probe As 
of 0.25 mm 10 4 mm. Return dcctrodc 56 extends ftom flic diowninEK»Lland2C,aK<iuidsiwJy«»*»15icmovab^ 
proxiind end cfjKdw 10, where it is suitaMy connected to cdiq?les KqpidsoTO 21. (c.g^ a bag of fluid debated above 
power simply » via c<»nectocsl9« 28. to a pdnt slightly « flic surgicd site or having a pumping device^ with 
n0xlindordectiodeairaysatto82,^picdlyd>outlmm dectrode 55. Fte&ral^t nn insdath^jidKt 14 covers flic 
mlOmm. exposedpGrflotts<tfefectrodc55wOneoftbccomiectorphis 
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76 is elECtrically conoected to redun dectiode S5 to couple amoont d "edges' to dectnxtes Sia, Sib^ to iuoease the 

elecliode 5S to power supply 28 via cable 34. A manual eJcctxic field intendly and cuneat density at (be edges and 

control valve 17 may aTso be provided between the prosdmal tber^ nqifove &e catting ability as well as the abili^ to 

end (tfelectrodeSS and siq^ tube IS to allow the surgical limit Ueediog from the iitcised tiss«ie (Le^ hemostasis). 

^ to regulate lltt flow of eleclricallycoaduding liquid s As shown in Ha 12. cuirent flows between electrode t^s 

IMa and IMfr as indicated cunent flux lines 69 to beat 

FIG. 6 illastntes anodicr end>odtment of probe !• where the target tissue 52. The surgical team then ntoves {robe !• 

the distal poitton <d sbaA 13 is bent so diat electrode transversely across tissue 52 to effect an inctsion 1*2 in 

tetininals extend transversely to the diaft Preferably, tbc tissue 52. as shown in HG. M. 

f^!^ .Iff " " I«pendiadar to the rest of the 10 other modifications and variations can be made to dis- 

sh^ so dutcl«irode array surface 82 IS generally paraM dose embodiments without depaiiiDg from the subject 

to the shaft WIS, as shown u, nG.«. In this^nbodii^ i«™««Jo« « -Jcfined in the foUoJd^^ 

^ electrodeSS .s mounted to the outer surface of shaft shaft 13 of probe W may have a variety of conflgura^ 

Uandis coyocdwrthaodoclricdlyuisulatuigjackrtlg. other dun tt>e gencralW linear shape shown in FIGS. l-< 

a»gIod,u.lherangeoflO»to30»(Fiai»)«r90'(nGS. 
t^J!jlA^^''y^f.^'^'^'^Jt U»»«>«).«»imp«,ve.ccesstolheopcrativeriteof*etissue 
fluid IS durrted odeaor of daft to dedrcKle surface 82 to 52 being d>lated or cot (see FKi 10>. A Aaft having a 90» 
owle a rennn cumMt path fiom electrode tenmnals 58. bend angle may be particular useful for accessing gingiva 
throo|*ta,g«t«s«S2.torelumelect««leS5.asshownby » locatcdkLbLkp^noTAepatient's^Sd'K 
aareotfluxhnesW. having a 10» to bead anglcmay be useful for accessing 

FK3. 7 fflustrates another embodiment of the invcBtini gii^ivanearorinliiefiootof Ihepatieiit'smouth. 

"^la^^^Tf^r^^^^^^^^ Veta«othaconfig«atio«farl^2Wofp«>beWisshowii 

15 inITC.lSwh«etnaa»caveorwedgeHsl^anange«ieiit 
irlf^SvtS^'^^"'"^'^''^ of dedrodes 58 is provided to &SrS*oSSL with 
"T?Twf '^^Li?*^ target tissue whidi can be emtacedby^Sd concave or 
Z^-S^it^^ SIS[T«lf wedge^sh^ opening. AS before, the rVtumdectrodeS« 

^"'^u*' """^ »V be positioned pSdmal to probe tto iw. 
passage 83 for flow <rf fluid 50. As shown in HG. 7. the La^^ZZt^^ '^^S^^ ... 
distal portion of instrument 64 is preferably beat so that » ^ "J^S^ *!f " " 

lH|aid5«isdisdia,gedataaanglewitbrespecttoinstruincnt ^^SL ^t^HlSS^f^^S^T^"*^ 
64. nus allows the^sutgical^ to po^Bquid supply ^,^^T^J!S^!!^^^*^^T^ 

mal portion of supply instiumentM oriented at a Sr Si^*^!!fL"^ f" ''"^ 

angle to probe 10 « tcajc Kg&ccs wfacfa are tangent to Ifae tabular surface of 

^.8and9m„s.nucanod..rembodime-of,«*el. ^S;^^^'^?^ 
where the retuin electrode is an ooler tubular mcmbo- 5« tiut . _^ 1^ 

CHcamsaibe»siw«tJneii>ber78andcaiductoo42.Iasu- Af*««««fifn««««<*a»»<rf Pf^ 

laing j«±et 18 siir.oondsmbaUriBemb«5< and is s|««d ^ Si-?? :?JS?I^^ 

from me»*«S« by a phnalihPKrf longitudinal law^to *» w»* can be adjusted Aoing the course of use of sad pwbe 

defineattanniilarp^»54lhad)etween(FIG.»XAnniilargap "l,!!** " 

ptefcxaUyha$.^inlherange<rfa25mmto4iffli q*»toal «rv <«f «»ectrode» 58 wUd» confomis t» 

Rib696caBbefi)niiedondllierlheja<±etl»<rmen>ba5<. 2rl^'l!!ri^/.!i'^?^'''^ 

The distd end ofretnmdecliodeS^ is a distance L. from »^ ">e <fis«al end of sai d c ann u la 2<B may also serve as the 

decit«desui&ce82.0istanoeL.i»prefoaUyaboatastD ^ «wM»onel«etrodeS<whidi is insulated in r^ons prosdmal 

lOmaandmcfetw&MbhrabowltolOiifflL to^c t^ an dectiically insulating iiientfw 2M. - 

A* A«-m 5» iS- ■ JL^TV ... « RefeaingnowtoFKJ. 18,by cxtemfing&eflexiWcaavrf 

J^S^J^^^'^^J^"^^^^ dcctrodes 58 beyond the otiflc«rftte cannnU 2«2. an 

STlSrj^rS^'^^tlf '•.^^LST^ al.an«ivedecaSn,idigurationcanbeobtaiBed.^^ 

tte retam etea»&) and « ted^ through the „ ^ exanqje. by riadrga flat yet flexible mead>« 2M 

^^^^.^TtTtt^'^,^^^ arxaycanassume.flafWade-shapeci^gLiouS? 
SS^fclrffl^^ ^^^^ "^-"T • inaltiltfcity of individual d^^od«a!^ dectr^ 
^^^^^^LTT^^^^^^'^S"'^ cally insulated from all other dectrodes- SodmconfigB^ 
^^^^i^tSJL^^^ suifece .82. contact « tio.d«,gemaybeadvantageo«si£.aflertheinscrtionrf^ 

"^t^S^S^^VI:!." r«** » drcalTLrodoction pott, the user can 

dSS^tj^^fS^^?^^^".!^!^^?!^* a« shape of the dedrode anaTto adricve a flat 

w«u^w«iiB|^uiacoccwccn. greater than ihc cTOiIar dcctiodc aiiay coafigiin^ 

TbepresestiiiveimoatsBoiHmitedtoanclect^ ^ ioITO. IXTbeinoeKol widMiL- crftbcdcctrodcanay u 
apposed on « relative^ ptanar stiifacc at the distal tip oS HG. IS wfflfwovidcftc means fetocr cutting tfiro^ 
praibe^ as descdbed above. Rdfeniiig to EK^ 12-14, aa target tissue since cuttiBg depends nxmadfy on tbc jnajor 
altemaliTepcobeieiiidiidcsapairof electiodesSSd; 5a2» dimcnsionof the electrode airay. cither flic diameter of *c 
mouoted to ihe distal eiid<tfdiaft 13. Etectix>des58<^^ array (as AowninFia 17)oa:thcwidtfi,L5of thcanay (as 
ve decsdcally oonnected to power si^pply as desoibed 6S shown m FKj. 1^ If the array widdi in Fia 18 is thice 
a*w and prcfctabfy have t^lOOfl; 10«& with a screw- limes as greater as the array diamctar in HG. 17, then ttic 
onvcr sh^ The screwchivcr shape provides a greater rate of cotting of ttie target tissue can be increased by 
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awm«iiMtdyaftiiorof three. An l*- The ekctrosmgical system <rf daim 9 further coii^ 

Scdtrthrfiaosis in tissue on dlhei side of tte prising a plurality of cmrent Umitmg dcmoils each ^ 

with fte^at dcctiode configuration wffl be less than wfflittie to one of the dectrode tconinab for independently coi^ 

^^yuscdina^Sa§r«>nfigu^ Ungcurrentflowtoeadiof die dectrode trmmals to ^ 

What is claimed is: 5 dtssqwtion into the medium surrounding the target 

1. An dectrosurricai system for use with a hi^ficcquency site. 

cSmrising: ' for udqcndently conBdtW f»?»«tt» <^ 

sjrwui wuuii<>w 6 . elcctTOde 'rtT"?""'' based oo the de ctt icil impedance 

an dectiosuigical probe compasmg SS^eSTdie dectrode tammals and^^rtum 

pcoKimat end and a distal end, an dectrode terminal lo ^^[^^ 

disposed near the distal end, md a connects ne^ IX The deciiosumcal system of daim » 

prodmd end of tfie shaft for clcctriany coupling <fistalsarfaccof lhe«ay of decttodctetminab is drcalar 

electrode taminal to die dectrosurgical power siq»{Hy; igsh^^^^^HaiiietcTintherangefrom 1 mmto lOnotm. 

a return dectrode adapted to be dectricalty coupled to the 13^ The dedrosuigical system of claim 9 wherein the 
dectro6Uigical power supply; and 15 $iupe of die cfistal surface of the array of dectrode tenoinals 

a fiidd delivay daneat defining a fluid padi in dectrical has an effective length of 1 nam to 20 nm and an effective 
oontBct with die setm docuode and die dectrode widdi of 0l5 mm to 7^ mm. 

terminal, me nma pam navu^ on wkx ■unjwr<> w w, *^ ww»wi«»^%-* "z-'^-"* — - - — — 

fluidW conpkd to tbt decl^»lfy conducting fluid dectrode tanmud conqmses a single active dectrode dis- 
suDolyfcr directing fluid along die fluid path to gen- » posed near die distal end of die shaft 
mte a caaent flow padi between die renim dectrode 15. The dectrosurgical system d claim 1 whercm die 
and die dectrode tenmnat target site is selected fiwa die groiq> consisting essentially of 

Z An dectiosaigicat system a5 in dam l,whcvdn die die abdominal cavfty, flioradc cavity, knee, shouldo; hip, 
return foons a portion of die dudk cf die dectrosurgical hand, foot. efcow,moudi, spine, ear, nose, diioat,q)ideimt$ 

2S and dermis of die patient's bocfy. 
3^X1 dcdiosurgicd system as in daim2fiirflicrindud- It The dectrosurgical system of daim 1 further com- 
ing an insidating member circumsaibtng die return prising a current Um&ing dement for controlling current 
dectrode^dieietttm dectrode being suffidcndy spaced from flow diroogh die electrode tominal to iahOnt power dissi- 
die electrode ti>nn.'iu»i to i"»'»imi»t direct contact between pation into dw medium surrounding die target site, 
the retum dectrode and a body structure at die target site 30 17. The dectrosurgjcal system <rf daun 16 herein die 
when the dectrode tcamnal is positioned in dose proximity electrically con d ucting fluid between die electrode terminal 
cr in partial contact widi die body structure. and die return dectrode has an inherent capac^cc. wherein 

4. An dectrosurgical system as in daim 2, wherein die die inherent caparitmcr of die tissue and dectrlcally cxm- 
reuira electrode is an inner Udmlar member and the fluid ducting fluid between die dectrode terminal and die rctwn 
deHvaydcmentcoa^dsesanaxialhBEienwifldttdierettmi 35 electrode combined wfih the current limiting dement 
dectrode, die ajualhimenfforaiing at least a portion of die togcdicr fom a series resonant ou^ ctrcuiL 

fluid padi and having an inlet in coinmutticadimwifli die ig. Hw system of daim 17 whcr^ die scries resonant 
dcctrically conducting fluid supply and an oudet in fluid drcuit has a resonant ftc^waicydiat varies widi changes in 
communication wWi die electrode tenmnaL die inherent c^acftance between die dectrode tenaunal and 

5. An dectrosurgical system as in daim 2, wherein the 40 the return electrode. 

return dectrode is an outer tubular mendx^ die shaft furdier If. The dectrosurgical system of dann 16 wherdn the 
comprising an insulating member, wherein die fluid delivery current linntingekmcatis an active OBfcntl ndtiiig 
dement cfux^rises an axial passage between die insulating for actively Kinitinganci* to the eleetiodcteoiilnalba^ 
meinbcr and die return electrode, die axidpsKsage forming on die dectnc ailmpcdance between the dectrode terminal 
at least a portion <tf die fluid padi and having an inkt In 45 and die letnrtt dectrode. 

communicatioawidi die dectiically conducting fluid si:9{dy 2«, The dectrosurgical system of dai m 1» ^w tocin die 
and an oodet in fluid and dectrical communication widi die active current Hmidag dement measures uuicnt flow for a 
dectrode tcrminaL given qsplwd voltage. 

6. An dectrosurgical system as in daim 1 wfacnin die 21 The decttosurgjk^al system ci ddm 19 whcrcui die 
fluid delivery dement con^ises a fluid supply insirameitt 50 active cunent Ihnidng dement con^dses an iiqpedance 
separate &om die dectrosurgical fvobe, die return dectrode sensor fee iwficadng an dectrical m^cdance lest tfiM n 
forimng a portioa of die fluid simply ittstrmnent. tiircriiold Icvd. * , . ^ . 

7. An electiosurgiad system as in daim 6 wherdn die 22. The dectrosurgical system of daim 16 wherein tae 
return dectrode is a ttdndarmoidier defining an azidfannen curentlimidiigdenfentisapassive current Itm^g dement 
therda. die axial hmienbdng electrically connected to die 55 selected from dte group consisting essentially of inductors. 
tubidvmeiiteaadbavkgatthiktincosmttiinicatioAwidi cqac&n, lesisteES and ocmibinations dierec^. 

dKfluil simply and an oudet for discharging die dectricdty 23. The dc t HUM i tgi cal system of daun 1 wherein die 
oowbictittgfinid towards die active dectrode. hdght of die most distal poftion of die dectrode terminal 

8w An dectrosurgical system as la ddm? whemin rdadve to die most pcoxhnal poitioa of die dec^iode ter- 

fltdd supply disinmiBatoooftis^ an eiectiicdl^iasidadttg 6D mind exposed to die dectdcafly condocting fluid is In die 
dieadi around dte tnlwdar mcnte; the lidiidsr BKiobcr range from 0 to 2 mm. 

bdngmxhnafly recessed fiom a (fistalaid of die sbeadL 24. TTie eieclrosuigical system oC daim 1 \rtic«an die 
9. An efectiosugical system as In daim I wherein die distance between die most distd portion of the return 
dectrode »>-^««t oon^iises an dectrode array dt^osed dectrode and die most proximal portion of the dectrode 
neardiedistd end cf die shaft, die arraqrindudlngaptoali^ 65 terminal is in die range from (U to 10 mm. 
of deotiicallyisdatBd dectrode tazxiMBals disposed 25L Hie dectcoso^icd system of dahn 1 vdierdn die 

contact smfitee; distd suifrKet^&e electrode leximnd has a du^sdccted 
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from Ihc ffoap cottsisting essentially of flat, concave, of sufl&aent voltage tharfxtwcen, to effect tbc abto^^ 

coavex. hemi^crical, linear (in-IineX pyramidal, conical tissue adjacent the electrode terminal such that a portion of 

and cytindricaL said tissue is vohimctrically lemoved. 

2<u The dedrosuigical system of claim 1 wbcrcin &e ^ 42L The system of claim 1 wherein the electrode tecminal 

fluid ddivciy dement lutther composes a control vaWe 5 ^ disposed at die distal t^ of Ihc dedsosucgical probe, 

posiliotted oil the shaft of the i^obe for controlling flow of ^ 'Hte system of daim42 whcreia the fctura electrode 

the declrically conducting fluid through the fluid path. disposed proximaOy <^ ihe electxode teosinal oo die 

27. The dectrosuzgical system of daim 1 iurther com- dcctrosutgical prcbe. 

prigng in#»i>i*e fty rwntrnWtng pnww to thg t^J^t^^fft^ fM ^ ina ^ 44. The ^stou cf daim 1 whodo the etectrodc tcnninal 

based on die dectricai impedance between djc dcctrode lo flexible clectiode taminal disposed at flic distal tq) of 

lenninal and the return electrode. |7obe, the flexible dcctrode terminal beang extendable 

2a The dedrosuigical system of daim 1 Imthcr com- relative to die distal t^ of dieprobeL 

prising an mcniaKyig matiix suaounding and'siq)pGrtittg the ^* ^ elediosurgical sj^stem for api^ying dectricai 

dectrode tenmnal to electrically isolate a proximal poction energy to a taiget site on a stmctuie widihi or oa a paticot^s 

of die dectrode terminal from die dcctricaliy conductittg 15 ^stcm compristng: 

fluid, ttM> in«l1ating tnatTrr rr>mpri<ing an In/w^afTi^ m»t^^ A falgh frcqOenCy pOWCT SUppI^; 

29. The electiosuigical system of daim 28 wherein the dectrosnigical probe «w«p"<g'>g a shaft having a 

inofgaaic material is selected from the grot^ coosistittg proxEmal end and a distal aid, an dectrode texminal 

essentially of coamic glass and g^asj/ceramic conposir diqwsed near die distal end» and a connector near die 

lions. 20 proximal end of the shaft electrically cottpling the 

3C The dectrosucgical system of daim I wherein the «iocirodetcnnmat to die electrosmglcal power si^y; 

dectrode tenntnal and die icton electrode are confitgued to a iclnn electrode electiically coupled to die electrosur- 
effect the electtical breakdown of tissue in the immrdiatc gical power suj^ply; and 

vidnlty <rf die dectrode tenmnal whea faigb fiequeacy an dedially conducting flmd supply for directing elcc- 
vQltage Is qiplied betvwca die dectrode tetminal and die 25 trica% conducting fluid to die target site such that die 
ittnra dectrode in die pfcseace <tf dectrkally oonduding ekdrically condiKting AukI generates a cuncnt flow 

ftrid^ ^ , . ^ between die letum electiode and die electrode 

3L The dectrosuigical system of datm 1 whecdn the twminaf . 

electrically conductii^ fluid is sdected from die groi^ 46. As dedrosuigical system as is daua 45, vriieicin die 
consisting essentiaUy<^ blood and electrolytic lii^attts. 30 renim dectrode fooos a portiott <tf the shaft of dttdectio- 

3Z The dedrosuigical system of daim 1 wherein the singical 
dectricaDy conducting fiquid oonqaises saline. 47* Ab dedrosurgical system as In *^«?m 45 ibitber 

33. Hie doctrosurgical system of daim 1 wherein die isdnduig an insulating member dmimscdbing die return 
dcctrode terminal has a distal ponion configured for geiH dectrode^diexetuin electrode being suffidendy spaced fiom 
crating high dedzic Add intensities sufSdent to cause 35 die dediode tenntnal to ^nhnS^ ^gttt contact between 
iDdecular disintegration of abodystnicture Id dietargetsite. the return dectiode and the potieat's tissocL 

34. The dectrosurgica] system <^ daim 1 fordier com- 48. AndectrosnEgicaIsystemasiDclaim4i(»whemndie 
prising a temperature sensor adjacent the dectrode tenninal^ reUimetectrode is an inner tnbiflar member defining an axial 
ibe tcnQxxaturc sensor being adapted to be dodrically lumen witiiin die mom dectrode, die axidlmnen having an 
oott|Aed to die high frequency vdtage source such diat 40 inldin co mmtimnirt oa with the rfi>r»rgriiiiy .^%«H^ 
power delivery to die electrical tenninal is limited if the stqiply and an oudet in fluid communication widi die eleo* 
measured tenq)eratiBe exceeds a threshold value. trodc tmnn»i 

35. The electrosurgical system <^ daim 34 wherein die 49. An doctrosurgical system as in daim 4^, u^iexeiB die 
temperature scnscff is integral widi die dediode tcaninaL return electrode is an cuter ti4>ularmembet; the shaft fiMfaer 

3d. The electiosuigical system of 1 wfaereitt the <fistal 45 conqmsing an insubting w^p^ ' Hjw^^ an ^iTtai passage 
surface <^ die electrode terminal is drcular in shape widi a between die insulating member and die naura dectrode. die 
diameter in die range from 1 nmi to 10 mm axial passage having an idet in communication witfi die 

37. The dectrosurgical system of daim 1 wbcrcin die electrically conducting fluid supi^ and an outkt in fluid and 
sfaapeof die <fistalsur£u3e of die dectrode terminal has an dectricai communication widitbe dcotodc tciminaL 
effective lengdKtfl mm to 20mmand an effective widdi of 50 561 An dectrosurgical system as in *^»8t*> 45 findier 
a5mmto7^minL , ^ . ^ . iwioMng a flaid s^ iostnmicm separate from to^ 

38. Tlie system of daim Iwhcicm die electrode tenmnal trosurgical probe, die return dectrode foomng a portioa of 
IS configured for die cutting <rf tissue. die ftiid sappfy instrument 

39. The system <tf datm 1 wherein die probe conqxrises a 5L An dectrosurgical system as in daim 50 whoctn die 
coocave-shaped portion, die dectrode terminal bdng dis- 55 reoim electiode is a tubdar member defining an axial lumen 
posed widiin die ooncave^sh^xxl portion such diat die dierein, die axial hunen being electrically connected to die 
concave^shapedportion at least partially surrounds die target mbular member and having an idet in ommmnication widi 
site when die dectrode tenmnal is teought into at least die fluid supply and an oudct for discharging die ekciricafly 
paitial contact or dose proximity with die target site. conducting fluid towards the active electrode. 

4«. The system of claim 1 wherein die probe coji^rises a 60 52. The dectrosurgical system of daim 51 furdicr com- 
lateral smfaoe, die electrode tenninal being positioned on prising a phiral^ of cnireat limiting dements each cotmled 
die lateral surface sudi dnt die dectrode terminal may be to one of die dectrode texminals for independent controlling 
brought into at least pattid contact or doseproximi^ widi cutrent flow diiou^ die electrode texminab to inhibit power 
ttc tissue surfaces whidi are sii htf a nti ai fy tangent to die diss^adon into die mafiom surrounding die target site, 
dec^osurgical probe. «5 S3L An efectrosmgtcal system as in daim « wherein die 

41 Tlie system of daim 1 wherein die dedrodetermind electrode tennind oosqnses an electiode array du»>osed 
anddierctumelcdrodeareconfigured,i?K»dieapplication iicardiedi$tdcndofdicdiaft.dieairayindudingapluraHQr 
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of dectdcaUy uolated electrode tenmiials disposed over a 
contact surface. 

54. The dectrosurpcal system ofdatm S3 further com- 
{cisiiig means for iodcpcndenily contn^ling pcwcr to tbc 
electrode twTwtnAl* based on the electrical impedance 
between each of the electrode tenmnals and the return 
electrode 

55. The decttosurgical system of daim 45 wherein the 
electrode taminai composes a single active dcctrode <fis- 
posed near the distal end of the shaft. 

54. The eiectrosmgical system of daim 45 wherein the 
taiget site is sdcctcdfomi the groi^ consisting essentia o€ 
the ab^i^Hn^t cavity, Ihondc caviQr« l^nee, shoulda; hip, 
hand, foot, dbow, inwilh, ^mnc» cat: iiosc, llmA 
and dermis of the patient*s body. 

57. The dccoosurgical system <rf daim 45 further conk- 
prising a onxcnt limiting dement for controlling airre^ 

pttdoQ into the medium surrounding the target site. 

5& The dcctiosurgical system of daim 45 wherein the 20 
frequency <rf the vcttage a^ed between die r«ura elec- 
trodc and the electrode terminal is in the range of about 20 
kHzand20Mhz. 

5f . Hie dcctrosargicd system of daim 45 wherein the 
voltage ififdied bctwoea the electrode tcnmnal and the 25 
return dectrode is in the range £R»a 10 vdts (RMS) to 1000 

votts (RMS). 

fO.Tbe elcctrosucgical system of daim 45 further com- 
prising means for contioQing power tothe decttode terminal 
based on the dectrical ia^edance between the dectrode 30 
f# TT«wtiai and the return electrode. ^ 

The dectxosuigical system of daim 45 further com- 
prising an insulating matrix sunounding and supporting 



electrode tciminal to electxicatty isolate a proximal paction 
of the electrode terminal from the dectricaQy conducting 
fluid, flie insulating matdx cooaprising an inorganic m/itmftl . 

6X The dectrosurgical system of dam 45 wherein the 
inccganic material is sdected from the ffoup consisting 
essentially of ccramic» g^ and glass^oeraimc coiq)osi- 
tioos. 

63. An elcctrosurgical system for apf^g dectrical 
enagy to a target site on a structure witfaiA or on a patient's 
body, the ^stem coD^rising: 
a high frequency power supply; 
an dectrosurglcal probe comprising a shaft having n 
proximal end and a distal end, an dectrode terminal 
disposed near be distal end. and a connector near the 
proximal cad of the shaft dectiically coupling the 
dectrode terminal to ttie dectrosuigical power supfdy; 
a return electrode electrically coupled to the dectrosor- 

gical power sQpi^ 
an dectrically conducting fluid supply; 
a fluid dellvcsy dement <t^ning 4 fluid path dectrically 
coifled to the dectrode •^'^■"^ for directing dectrip 
caDyoottductingfliiidtottietargetsiteaDdtheelectro^ 
t^nrmtti^t to substantially surround the electrode termi- 
nal wifli dectrical^ oonductiiig fluid and to locate 
electrically conducting fluid between die dectrode ter- 

mtnal and the target site. 
M The system of dahn f3 wfaetetn the return electrode 
is located on a sui£aice of the patient^s body. 
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Primary Ejtammer— Manuel Mendez 

(57) ABSTRACT 

An electrosmgical probe (10) comprises a shaft (13) havii^ 
an electrode airiay (12) at its distal cod and a connector (19) 
at its proximal end for coupling the dectrode array to a high 
frequency power supply (28). The shaft inctudes a zetum 
electrode (55, 56) recessed from its distal end and enclosed 
within an insulating jacket (18). The ietum«lectrodc defines 
an inner passage (83) electrically cormected to both the 
return electrode and the electrode array for passage of an 
electiicany omducting liquid (50). By a|>plying high fre- 
quency voluge to the electrode array and the return 
electrode, the electrically conducting liquid generates a 
current flow path between the target site and the remm 
electrode so that taigct tissue may be cut or ablated. Hie 
probe is particularly usefid in dry environments, such as the 
mouth or abdominal cavity, because iiie. electrkalty con* 
dncting liquid provides the necessary return current path 
l>etween the return efectrode and the target site. 
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wffl be cbafl<Bet4soditf»dM|bel ttirir llr M ^ faao .jK^f fciaeidMead^ef ibefwbeef Ha«5 
St the dUtd^ of «»e adhe dedrodeCs). ^rjwQr cf SfTiab^^S^of aadecir^^ 
e«iifflle.ihep^«fltfawolloamv^ SS^lif i^^S^if^JS^T^ 

lDiftomthedfa»Ueidcf«iei«olx^mdec8odetcnrfadf mUfatddci>ic«rof aadcctwo^iwbeliwriag 
wiB|)eeffrtbl»kavetsaffldcdlyimdl«eo, extend a AdtwHfc •peqjeadteUir fistdpostloa; 
im&aVfcM^ fioB ^ pt)be ^ <^ m U Is a idKmidc view of aa decftosurglcd 

nsfioet^xritosttditf^locdizedUsbataeotdcadda S9 h«vU|'two scRw^Advcr^^baped deisodet esea^g sott 
are|BW0te4o«ibecicc0odetaiidBdswllcb,la«B0.1cad fbe^tfdeod; 

lothefennatioaofaYipadzedkycsoriegiooomdIctit na Ulsaaead viewof IbefcObeoTFia tt; 

• poftkA of t!»e sdltc dodrode^s) fcDowed If ^ mt4iitastr*tcs«seof1beprobeofna]2larlfaeiEapU 

docftic field ladttoedt)ct«kdowB(U^iott!udoa) of kM0> ciadagof tisoie; 

dAe sjwfcs widda the «|«r or tegloa aad tke sf pjo^jjb^^n^jeclload^offce&tai^pef *c 

*"^!!L'^J!?!3L^r*^ dedn)s«giedprd«.lltoslntri«cka^ 
cMMcdltsocldtoaofniolecatowiddadlciyigtfa^ ihesed^eMdimdeaodei; 

laaacxeaDpltt7embodZBKaudieadfveclocirode(t)ae ptnUiiMmt^ma!tA€xou^9C0SmAike9i^f^^iiM 
died M4^^ » a««e W „ to^filSSrfSlM^^ 

telecifiiedtesce»Uv»itlittyc(yflH<lna.the«actnr fafwlHt » w itiim i inJi i lM nnu tmUMW iuuujmh 
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dua«Htat»»htbe»«*A^w.*^ . V The rfuft "uf »ifiane • *ide tratey of 

Hai»ti»»tett»toiiataneDlor»jj*»datB««»»*p»*» q^™^ tf» ,(«^ tieeaye and jwjalt Ibe ttwd^ 

frcmtietoHmajmardidchittBei; ' jj^y ^-^ t« mm^mtoe ihe dtenode faia • ytwdBil <a<l 

Fia 21 tfqiictt* distal pottncftaalianalivccmbodt- nfi^A^ Hmilly.fl>eihiftwfllb«>inmiil ifftlliilirwiit 

netf oftiiei>obe(r.nGS.2^-3CiMa(pontiii(a«^ grfa*e.nenaMaDxbnteg«BeadeMW^ 

()ecitadewab-ttDbaltfte«w(9; beioin>dindigto«bo<l^ cnrl9;tadi M'teaMwAcr Ae 

FiaSiUtcTOW-tMtioadvinroribcdtfildidortbe tbdaaiiBdtsrtv.«aw|b'iaMiMiatt4trac««c«^ 

aobeofFI0.2t; " , ndiito»ny &»«»hfe |«oeeto«; «cb M i^^ 

2od™rL»io«ati,iJdvrf«ltei^ 3 QD to ail l«o«te? '?4«tfc»rt IOen.B«. wtaBy 

RSr341i.tfdeooi*«il«ul.rfcw«f.<Uulp«ttoo •^^S?^'^^ tiff if M !Sf ofSil 
rfV\*^»<»k««aa«dta««rfd« probe rfHO^ ^'''^L.^illSSiJrJ^^ 

^^^^^ . ^ haadBag bjihe'fiiifM^ 

OESOtffTlOKOPlHBntEPERRED * lie dksft'aiiy be.iigM « flou^ Iksd^ 

-EMBODIMENT. «ptioftAlly'bci^ cooMacd wlih a gcBcxiBxilflUcxtai^ 

tlieijfc*calteT€«l«|rovMc»a tube lor mecbaatoi iq*crt 

wirttinit rfftM^ mgrt iarftfoa hK<"^ tannA abiamai penatcoooeetfooolflrefcrtodcaBiy toaoooaecloraiac 

M ve««fcrt« triH *b1^ «iiMOr«»nfi«l Tho ciroiiB»afl»ed ■«» «f tte tin linir my » ■ 

li»»toatreeeto«.IV»toineBfc»ee,lbcKiii«lB^ tM«eftw»<«5Wt»Wm%Bi«a*lr*o«<w^ 



dilMioB «i cugtvai «c B wn w n jv — ' i r — . . , 

rt ifT^— rf*> «<A«nfa fa taiidaiiKiiifcnUrtf kMds«lccmdelB^Bdi.^ 

Se(^tolci>ic*lf(ocadinc*«d«ccBadln^tf often 30 «» —we ctecBCde taniailt. <lyomi tte 

■fan)aahd«nyocat<ura«f Aebctit.tatll»fllbc^¥R>- dtoilOTt»ftBiifto<MllietfalL»yl«fagte>a>td^ote 



ti-ri!™.^SS««r.«&«^ cflUj«obe.(»W»gl»gO>e«lhre«lMBod<.)l»c»»e 



the ciediode •crtd.d* »»y be ooa«ee«d t» e»* otf« i* » 

dagkwte «hdeoq*»i»«pow»w<»w. i^mHb p«w« wpj^ dfoito kwtof IMbmI iP»e«Mee 
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n^be.iingfcpiweiibarSeT^ Md mere jnlcnUr trap OXXg ma* to.OJ am . The »y 

WtesnUetfbrbMla^ted ^^ j Add leteBjliy and xeaiicei ettw^^ 

teci>tTbC conCt Hmidag dcaot. i»y bi p^mded I. Ifec wtkh..«na|y .ft«m the afo«d «rf«« 
d«eUv« p»lb bim fte ioBlrdler to Ibi dbul tI^ . tomnMe dm^a 0^ yao«h> to to foa^ 



STSSSTtoTp^ lane h.«la( lDd«p<.de«|y ^liii'^it'J'^Vr^*'^.^^'*^.^ 



pMdMltoted««ods«B«-«»^i<<««bo«m» Uv-»d^liy totalise torn iboa 

?<4llMK«r^^* Md iiMimfW dMTBdc*.!** ddhro7.Mditc*iiwdM0K-niedq)dl0«MaMUgaqrt>« 

.d2c»5e.iKldM»ctoc«ioderoT««*ito««fe»^ o.»|«odncepdia<<Mital.* epito lri«^ 
UiiidecDiefleldiBttBskie««ihe««ttlifo*«(*edee> dmto tad wiodiied eaajy dM% l» *rtiM*l« 

tadMdu«lelccsn»lekimiMltot^ loii,toilto»«Gf a»«Jfd««ilo«b«««««rny 

«fflM««Ufa«««kli-M*idd«w^ » toai»«M««;Ae*.«nrp«J»edw<o««>dB»gi^«»«« 

c^^^dMradebMMOedlvdteadivecriiwhw a« d«»e lik«vd *«ny «J^att4^ 

Icvd or niSeTpo^ktu if the eiecliicil coadoctf oft pift twdb >iiiMB ad ite icttn decttode to develop Mg^ 

dS^teSTi^tottrftoctt^ ta«;11icM»a€ctrtetddt«iici>iltok^ 

^eL^lberara^^ B«toate ^BtiodrtJoi Crilher fhtt <^ 

MS^lmode.vtt Hmil cwieal flow to a-t ^^^^'^^^^f*?*!^^ 

STi^ hi«i U a f«tk» or crii of fl>c decoial complex orgwlc noleoiks iaco x^-Malde lad 
eooductfca ptfb betweea 0» eoBffl^M «toe^ 

is fibdval tftne (taHtts • icfatlTeh birfier ckctdcal caavktOf leaofei «e toe mam •» oppoMtf » 

»Md t» £e laMdoal olecttvde ivffi aDovr ontat tvw ^y^ftgm.mUmi^^^'^^^^''^ 
iiifideMfortticd«poittfo«ofdectik«leaew*»<t«^ a$ Tbe Mgji dectifc idd tae^f My l» »y 
ittdib1ido« oed€cofcrffcrokdcm«or ihctt^ ^jplyin| t bl^ ft€^eoegr. T«lti|e tt^ b wfflcl^lo 

^iBDediMeTidBbyoftteclModosutee. vapsise ^ decUkdy coedpedig 6^ ower «t kasi • 

«SSc2vS» ckcSdeSnS te dbal t»of aieKtf i>e€kgrod e iid<»e toi». gice 

«pi«opritie toe jtfBvalt effectt t M idoe, nrnf o t or » ifcc npor lycr cr nporfitd feg>o> to » itlitt;ffl 

ingofiketoitcitetttTbcttociNdniDeow gterfcJ liiy^c^ ftiia^tt 

bdsifettd OA. a solute 0BdM elite) betii^ tt« ai^ dednde aad jlm asd eas^ 

^2mmto(U>lmm.preJcMttyfcomiboi«l«mto(M^ «S ekcricrilyooadaainf flakt).Tld»looliadoo.iBd«0|^^ 
iHLaiidiwvendffaMrft^ €o«filioas.bdaccaftedbdiaigeoleaerfctfe€iMttoMaad 
~ M> tor fab cfrcMhf tad ■oxtedw^ liiiuTaalt pbottmfrQBd»eTiperlqrcraBdl»te|iiifiMB«f telsfA 
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Tbc ncccuwy coKfldoo* far foraJoi • t^xx iiya acv ~~- 'TZ~f. ihii bdoct <lcn»iiy limit b iptaxaJ- 

t^LTiSliiwerewwdBBiatoiiBeMiwehMtodBe. ipKcctin«egeaent(4lkid*«««aAe<>daoraic^ten«t 

S2S^SeB*jrf<hefcil*ta4od«liet« <il«ttce mfM fof aa efcoroo «viIio<ie to bcccae 

jtf .{:i7yrimMi^ .pdlcMiti bcHCTC dut Ihe loafcnfc» c< cndcjiis4teuladaiioatMtodeveIoi>.'IUttoaiza- 

-oms «iUa the WW Uyct prodBeed bi teKode-iiliw- tloafaiatdevclcp«ia4ptopv«a*<>(>iilhevip<>laytr^ 

toCTtfte phoco* btylDt w«nl c eg t ii .tywy «C cway^ foot. viz. but brdeeMftj^MM.i'*^^^'**'^ 

to«ieiW«<'306to3ISaiBiaicicn.NBSiMd9e«tra) ijaalddeBsitytclawAe aided YdaeaaianduchercwA 

»d M» to 590 U»oB«u«tvW*V«««> eftedtncdMlkle-cawicaaraikw. 
thefi«deeWM««a»«telodi£d»^Uya_«BM* BteB0M«cetla«tt4l»fteelce«ifc«ddwttl«*eT^ 
o«a to ll« dec«rfe »^.»« ?* *W 



awkxxl^ BvM pmUf* • "SrS! -3»- «S« AtaaMlvdir. d» dec 



SrSib «f «Deat Bow «wifte hp « " ^^^^^^^^^t^W^^^^V^ 
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bccwccfi •Lout 
factwccfi about 



"IS TrfaJ^ile abMoof iDdAoc dooBOM « lUate , dqw,dt»|o»lbeefccifcdi»«)p««e»ofllietiigrttf^ 
S2?^Sfc^te iSSUk *oto*e •!» be b *. SdlbUtfM nto «4 Iho opentiM fc«q»emcy. 



sod* McntfM tad k>||l*i9c;de« beam •"^^ '??i??2"Z~^ 



rfiotomorthecnaictfc electron) lihlgkly<»«ic^^ 43 ipwfamm < w ca< 



VUXUe mC gOUUSUJ «» m i m i n g ** - ■ ■ --7 " ' , - ^ _ 



n»bebis»OBielo«lai»a*»ts«oowiaieM»iAkk eaggM<» ictmiI deiaode Jj^ '^g^g? 

»arf«a>«bc7««aiheitilo««fdtoJoiwmwnil^rbeli « aeMM^MtaMybec a^aypf fcc yfcgtai y^ 
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from bcteg eaonzcrf dirfii i glvai cydc By w«y of t braihloi aotf oiw to aitotiia • 4to 

iintom6blfedistiftouclDlUsc9(^^ tt(y(e^fcritaItDi«UMifittgveitd imbeds 

y»t»tf r«t >*«mnA mntgcted to ocfa gwfc phtt. Itt ihit 5 UsskX k nftX be doMk to fco» tbc icttre d€ciiodc 
caua^lc. Mcb fptffcflof coocapoodt totbcopotcdwrftce tgtfaa tfsm to dTcci Jotdean botbg diatia, 

adttdc«Aeiiictt»toinc«jarelber«btiaceo«j^^ ipdtoteltodiaiwitt,«idctfiofwilerfiyj^ 

ltihoaldbedeBlyBiMJatloo4ftitfteIw«» tiwmW TWJbc !• ooooecied to a power npfiy 28 fcr 

ttmitotbaecsiddlxiMlMedde^^ pvpvldaashlghfie^itikTTottagetoat^ 

pamc • single electrode tt»t f^^'^J^ BtfT befiadUe « dfftf, wlih floMe A«te cpdontU^ 

,cobcriuatcrb«oiieaedtotrfngkl«dtf^ gSXgl^l^ar^ 

ibe pover •ottroe. ^ . PtoUlf iBdadesacooBeciar l^atlUproiXliDalcs^ 

Tlieicihrce!edrodc<»)«fcoDed<nf«iOD^ » ^larfeleetredetMBlMkSidlfpoMaairbci^ 

CO tte ibafl flie d«tto«igcrf|^ cf 13LA«iii^ctbfc34.htitlu»dle» wto* 

iSttt cad of ibe pcobe ttdmjy be t«U«lp«*el«.TlKiwrimapoRloa of ert>lc34h^ » 

oosduit invided for ibe biioikutioB of cleodc^ ^^^1^ 1^ 2^ 1^ {» power fasstr 38. Tbe 

doefing B,akt to toe «ite <rf ^ » SSe l««ilnra ic^ctifci^^ «ch 

decttode(>).la8>ctxeaa|a«y fnihodif!M^ iftethittwg ^tooaadeadiof fteteaalBabSi tocnasecsed toaaoctiro 
eyliBdri^rfownortofa^ «p«di«eooWnrtwo*wMda|WW«r«ii^ 
tefagfottic4ii*edlrtil»dofdto(^^ of Mb»8iy MvMorily Iwiditod 

cf»i»dofalroGtf dkafiada«vicwiDgic^& l«rftUw4 clo« to the Ibc foot pedW »^ •!» 

TUewoc^tbcoootKtforfMsecMwywM^ttdtJe £5oSe7We<»dpcdd(ootfhowB>forieiD^ 

Vy coctut wiface ctt mnw a tskty cf romenkt, «^ 9s ihea«|Tlrvd«pSedtoclcaiode<5a.lbeipecifedca|ii 

"-^ p«ricuUr b geooeliia beiDi »d«d f or ^««c ^f apwrw wwlywWAaay bcwedwldi Ae doc«o«- 

^fBcitfoftt. ACdwt electrode eitart wifacer y^bwc d«.]%cobe cf 0»» iseteat iMca^ 

.»easiBteiaage6oma2SBarto50nar,o»nxbeJag asri&ii2(»iicriS94A5U6S.dkMdiMlDmoC«^ 

toliiiia'to20Bfflr».Tl«f««KtttoMbe|to« towvtettjybcqlaocyK^ 

•o.<a»c.jwi^bcDdb^^^ j,^^^^piQSL2Aaiid»<*clecidcaBylfo^ 

pte» diik>«bsyd..ccbm^*^ ^ ^ 1^ I, a» i^etfcd 

22A!STt^^^^^.2^ii^^ wigetoW«rtolOwa.Decwrfe««y«ft« 

i^Bbo bt^eaa oral d^h^viagakagihLin The fii«c 
aceest to cctuia boi^ ttnadaroi Ja demrasieal pme- «f lttato20inmaa8twMtfiWtoibeiiafcft«aa3 mm 

^ , to7mm.a» ib<wolam5,lV 

DimAgttiefttslcdjxocedat^^dteU^ tomlMli 51 wHTirottiide ©w Ae eloctfode atay imlace 

'"'^^'J?^ SflSi'^'tti tf^ « U ^ iL ekd>ode lamias be 

ooodocttDi Uonid into Ibe latBriace beiwn itc arfnre » * "•jyv^ y»» mc 



61 



ctectiode(t)«iabeaboaiOJQ2to2mmftootf)etBidtinae TUebcoodetBiiaa>tt»Meprqcriwy cr i ff yo«> a «r a 
aad frdoably about OOS t» Oi Bua disiBf Ibe abUtfoa IS leteooiy; decttlcaQy caoAictlvc netal or aOoy; mb at 
voceLoaeffieiliodofmalDcafailAgiblt^wxictotrtttbto phtiaiBa. titaafaaa^ taaiittta. tuagM and ^ we. At 
wdArioiato«iefR)l>ettaasmicfyicl«lfetotfietlme.U. ibowa toFA2&.te clectrDdelecBlBiU58«toftad^ 
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lft»«»portinicii4Sk«it«bklafulJtiBii^^ reitf p«li so thit teniiuU » «e etarfcaOy 

fl^ hendmherial «f oAtt Jhipt accn^ to 6e ftqu^ liquid A Bq«id «Mf taaed tgrywUrgy 

f p"tfCTto ir***A««, Tiife «gfemd wpport 5 54 bctwcea cwtcr ictm decaode 5C tod tubo^ 
nitfiixiiitfiz£ristfimSi,avtDiA& tdaiM 7%, Am $am(Ml Ikj^ ^ w9f te fmed 

«wcnkt/Jhi|fc toBd ttodafcfc iiBtoocc to cirtx)* U oev dx pertiida of lbe.pn)l« » fkaaaai 



^Ih<w»iolWI.M•tt«l^wwrtlMl&4»Ua^^ t^grt rite iwffacd eod^^ 

io!Dcdlo»Wbrf«wi»crtiDC^ ITOS.>U)tla^ai*o«»ertifc««lora3S»»l^ 

i^of^dittttoetew^iiuiEtidSW^ li^uM flowiH tfmgk 

or n^' It. 'Moltf meaifa n prefenUj ooajxbei ia ndUSy 'ovtwsd. diiMag tlec«cil cartat Ihotwkb and 

ttff^rtiy if "t.tt,n ^MfAL mA M aa^poflCT^ lakctioo f^MiotfAlly ca&sbg dpniife to 

jDfiidiSle plastfe cr cOksotrtMsed mMiid: la a pclcatd . Tbe tketOeOlf roodnrrtnf 5t jBowlsf itiratgll 

eoattnicttoa ttclAsq\ie« duOTtioe frrtiniiiit 55 Sma j *iin» SSfiai^MBi » |»«;w»/ aCTiicctricaS 

ttiioodi m^taMd op^fs ia 6e soppatt matds 48 ao bccwoca tiufet toie 52 aod ictntB electrodfr 54. as filos* 

ttuttfiey watnide above cdkxttode a^ imed by itie ooRal to Boet . M la FKS. lA. Whea a 
detbe4 4licak<lB(I^^1^ de(»«^n^^-^si volume diffa«acaka(fdlcdfactwMclacftodem 

boodedto tte distal tiBlka « lopfMitBiBfii 41; «^ 

^^^SaHato^ ttbc»ttdtflbodbldtim€ria>daab5S«llbcaM 



tnUMnr^iMiMeig$ac$^^mMtM^S€ia^att»' gcncctfcditlbedblalt^ 
tfafMbtdociedlopo^efl^^ fo>m isaf P dsoogb the taifet'tinae 

aad cood ad^esloa 10 boft fte coamie mattfii 4t aod fte 



aadfoodad^esloaioboftftecaandeBattiidtaodfte ^keMc^t^Uiiifieexac lM l a ttM M 
jjW;t>mii tkiiiiim deianA tenniadi SeaUa^ malaid ^ of dsiocSI ia»oac ML 
SOaddltlcaiaDyAoiddbaWacaavtfibleticnuac^ nO$.2C»3a8d4IBa«MeaaalicnailveaBibodlnBatQf 
codBclemttdaAdtfaip<dDlipdlbclowlbit,ofiii«joA ckctrotosfeat faobe !• baa a rt^ 
crtitia]itiDaadaln^«r'sbcoBis^n'c4srb^*8l>»* pos^doeedadifatotobidarseateTtwKeiiBaelec^^ 
cr^aaronad^ ' - |nfcnb^aaMar^Ba&bad«fidaf aalBacrlaniea57te 

iDdadiBa a tctm decttodc 5( fcrconpletiaf d>e cncat »allae»to fl u>w d Kiiidui wi bfadertdnlcoi^arti^ 
Daftbei«ecadeGBodeiaxnbab5lMidiwwfrfqid73t^ eiecm)de 53L la ^ cnd>odtanea^ a veliase diffeccace Is 
Remciecfroda54bncfmUyaaaaariar»aidw ^pDed bctwoeatkctnidettni^daSiaadfecaadtcttode 

dooed aiooDd die cxiedarof abaft 13 of |in*e llLKctin 55ie«allfeslBeSecakalci8icatflovibfoo|btfkeckctt^^ 
dccaode 5d any ftQy «r fttddly cfccsBsadbe tobofar ^ co^tnftfiigUq|Bld5»aiabowaly<ipgattoBoca<»(raCX. 
luptNirtttggibgniofamaaaataiatppSdda jlb u w^ 9). As a lualt cf afpSed Tolia«e dtfotaoe aad cos- 
for¥>wqfdcctric»l»coodotflHBfdd>»dM^^ cooiftaatbiibdecadeflddlileaAiBaaidietllpaofckctro^ 
(ttscassedbdoai<^54|cdMb^batsidddkia6ena|e tcaaluls5t»dia0e52faeeoBaeaabl8lBdorftaBseeiediaioaa 
«fai5raio4MlUonciBCirode5dcueadst(oiattie m 

H«BciiBaIcadoffrabelt.vbaetisiaUbtr€aBacciadl»4o m IC ttuM» fradmal or coaaeclor cad 7t of 
poim^siB)rty2tvU€onMa» jvdbelOi8^c&Bbo«Beac«fFIGS.3aad4.Coaaectorl» 
pradmdofdecDo^ eoofviaeaaphval^of iadhridudcoaaectarfiBsTdpoti- 

lOBunaadnacFRfcnbfyaboot ItolOaan.' tfooedwttJaaboadDf natdteiradaatcadTtofpso^ 

Rctwa decaode 5d li ^B^oaed wlOda aa dcctrkaOjr it. Etoiodetaiiiinals5taadfbeaaadiediaa«latiagcoft» 
iDsalj^VejKial lt,wbkft btakdiy ftiiBfidasoBeor as daccocsdSctseadinxlBia^r toooeaectorpiaaYdiaeoOi^ 
»ero docifeally laraiattTe Aecd» « ooadaf*. ,aMb at jMdcrbeaaiBSTXReoaadMttodeSSeUeadsiBtoboQdaf 
poMclmfiaoroediylae.p€|yiBdd^ 72. wb»c ft bods rmdUly ootaraid to cxft probe It. A* 

dctt of the docttlcaily iaaatatfw >ctEt It om icfen ritoFwalBnOS.taad2aaBsddsBppiytobel5 f eino»abiy 
dccttode5<iaCTeBi» dlwtt deaifcat coatactUiwrco i t oa a coq)ita U^iidsoarte 21, (e^^ a baf of fluid derated abo>re 
decaode5«aadaa7ad>oe«bodyftnica8t'orlbesoiseoaL j» tbe sivikd tbt or biviaf a pimpUt devlo^. wttiictara 
SiKhi&tctdectEUa!cootadibetvteaabod;ystroctae(e^ dectrode 55. iVdoiUy; aa buobdaf Jacket 14 
ieadoiOaadaac3Doaedooaiaoadectrodeiaea)bcr5dooidd . exposed portlooa of clearode55wODe of tboooaaector plat 
leaallio isa vaatod bcadfif aad aeooda of ibe aMonao at TdbdecalcdlycoaaecaedtORtanckcKiodeSSlociiaple 

dedrode 55 to povct ai9p^ 2t via cable 34. A naaoal 



iliepolia of ixiotact caasiag L « 

Recundectode 54 bfiRfenMyfonaed from aa dead- ss €0«iioi«ah^]7»^alaobepionddedbetweeaibepraKbBd 
odlyooBdBCthvBdablQaadl^wtaLvbid^bMlectod eadof rdatacleciiode55aad siipp^tabetftoallow At 
fioiottietrcivcoaabli^of itddc3Ssteda!]oy8,itatiaiBft soiglddteaaitot^dated>e5oof of c tecark»fly oo i><f o rttB t 
o-as alloys, tttaalmor to aDoys.nolybdeiHm U^ddSt. 

aad aided or ib aDcyt. Tbe icon decaode 54 nay be TO.4iaasttateaaaoibcrfiiibodlmrarofprobeltwh»e 
cQiQpwed of d» aaae nctd « alloy wbkb fooos Ae 4o tbe dlstd portfea of Aaft 13 b beat so Ibat deolrode 
decabdetondadsSt toBdafaafaBaaypotBaddfaroaB^^ tcnaiaab catead tranivcKdy to the Aalt fodimb^y. dic 
iim m Di(j mitiailiM uf i1<iiTiiMtMinlfdf nTfittalr ifr^r dbtdpoidoacf atoftl3b g c^ Badlca h r tolba«oatof fba 
tkeiRMaceofdbibBtemcldicoaiafaedwIttlBaadso- ^aodiiKdeGbodeaa9t«tet3bfeacnl|ypinld 
aicdiy eoadaoive fiaid 5tu tacb aa isotoale aaBae to tbe Adk ada. as abova ia na 4. la tds eatbodiaBeac 
(dbcoasedlDpcatadeidlbdowl. «s fc&Badecaode95btooi»tedtod^o«tersudaee of diaft 

A«ibowBbB&2A.Rftaadecaode54baet«r6C^ U aad b oovcnd wltf^ aa dccbicdly lasabdag }ac»Bt 1$. 
ooaaectedtodecaodetenBbabSaibeoapkiettlaav* Tbedecakaly coadocdai Sold 5tltomdeBf Soar pbb 83 
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ilirwidi itsxn dcctrodc' is 4^4 «Jtt tbe dUtal cod of <Aer tbta toe icootjr fh^ dupe J^f^ I-^ 

Pia.7 fltotritrt afl<xbcf nrihodmnit of tte toyepttoo bsviDcal(^to3(r beAJaoskiMybeiudidfortooettiflig 

wl«c dfictronrpctl fystem 11 IMcr.fododei • iiqiiid gtag^y. « ia tbe firost of the iMlicaf l sao^ 
npfifiimmmai i4t»apfi3/ln$deaji^ b additf oo» It ibodd be Bocctf ibtf toe Inveadoa b ooC 

amdS»bePveettdec»oaeteniiiAaU58u»lRtindec^ i« lJni£te4t» «adcctradeaa^c«B^b^«|teiI^ 

SS. U^uMsopp^lBAnimettMecnfsiMStt ckcttodc*. The iBveadn c»dd vtOlM • piufia^ 

jBemberaricditBelectiodeSStinoQ&dedlviBdc^^ eleccrodec, e^^ ■ Hpoltf asay oc toe like. U addidctt. 

lawilttfng jAdd: It. Reffira dcctrodc 5S defbea aa iaftcr ^jewedt^ cm ote eoadittoM; todi at toe peak-^vpeak 

jMtM«c O for flowed fluid M.Aitbowa it na 7, toe Yokitce* ^c«^ diaiwta; etc, a di^ acihe de^ 
dfauI parttaicfiasftrwneatM bpccfcnb^btt^ » be wflSdait » dcwk^ ■ Viipcr layer iad lii^ 
1^iiM59it«idiaiiedttaBa»flewitoRspecStolM CBcqy t» aUtfe or cut ttoe. as desaibeit 

a;iUsa]l0wttoeiBrpcilteamlDpodikBM'«mr .bofe. 

iMvMt « •e**"^ By way <tf aaii9le.n(S. n aadU fltoiiraie toe dcdgn 

ndportloaef i^iaytostniniealWoncaiedatadi^ ^ ^/^g^j^^coad^U^iUrttMmkPnt^toap^ 

■Bgte to |ittoe 11 . a tttgteactheelecftodc5Sfcavfe(atsMargeanKtty.At 

'FlGS.8aftd9iUttstikea&otocrj^eiDbo«Bcatcf|^ deKdbc4 abovt;, toe fceoB dedrode may be aa ooter 

wbcRtoefietoBd«cftedeit aaouKrtBbalff BobrStftoM lott^ ttmbcr^ toat c&mBwrtort lasidjted ooBdwsar 

dicuraKdhr^ tqjy^ 42 sod adfacdvc boodbs iDttaialT9 vUA U ton, afi^- 

biiBf>aziUnBioaada tabd«in»baS«aDd2t^^^ dvdy jalat to active decferode aappoirt bd^^ 

frenskfitoer54bya|toaaqraf loagitDdifiatdbtHto 48»/EIedio^ f«PP^ wmhcn 48a and 48» nay be 

4eflBeaaaaMiiarftp54tocRbet«eeflCFiafXAB8a^ ccnaie. slittt maaifc (V etoar dectdedty faavla^ 

prdsabtybasaiiridtoi&tocxa&gecfaUBntodain. rfdwUdiicabtt caibaa er aremiiag.A|verened deo- 

IUbsMcaabeliaoDcd<mdtoertoeJadDe(tterBacabcr54 bode totrat fl^ste inatoial if disoUa. la die ocanple 

IbedbtatcadoffenredectrodeSdlia^SslaBOcLifrtn ^^pWww.^ > ^jm ^ ^inrnii^ ft*^ Inner pnrtton 

decode suppGftfiB2m«rnfttDoeI^ It pn^enbl^ 4tfr cf ekctiodb tajipcat modwr 4S ttd a boQov tite 

05 to' 10 aoA aad sne prelod^y aboirt 1 1» 10 m Ibe ^iqu^ g^xoa aa oottr poctfoo dSa ef dectrode ae|ipoa 

IcagtoUofiefindectrodeS^wfllfcDcxiQydvcadeaAe jog^^ u. IMidar A^ed active decoode 5S nay be 

dcdricdcopdDdMtyertoeia^iaaftadata. iMMA^Mtik^t4^Uudetcfftlimt!tdcmjtwiMia$mk 

>U theiw i» na t» ctecirfcallif coadDdiat ftp^ „ dectdeaOy coadacifve adal SBcb aa pttdoflm,. tntdn^ 

flowatewiibattMdariiVM^deeiiledeaBixMmfciCte tuaytaa.Po^f bdrimm » crta»d >aumeganaa^ 

wito toe ccm dectrode) aad b attbaiscd tteeiiS)^ toe dectrode 58 la eoaaeaed to coaMctar1»(MeFia20 via 

dUtdeBd«rm54L'nie54|aid54lstoeafirectDd«eiad u tnndcted lead IM. Aa dectricaQy landatiflf jackd It 

«i9ponEDemba7ttoclecai3detemtlBa2»5tto mcniiedt lobdar neaato 54 aad nay be ipaec4 froea 
aarestpatowaybctwceatbedec»>deteiBdDaltaBdjeona ^ mend>ct54bya|Jarillyofloe g>ft > mttdTfti aHtoddiaeaa 

decttode 54w Siece ictun dcdrode 54 It praaOiBatly aomlff gap 54 toocbetweea 9>XL 2^ Aaaite 54 

leoeaied adto mpect to decftode sotfiwe tt» contact Kcfcsabiyhaaa«idtototoem«eorai5te4naa.Rftaf4 

betarecatoejeaindeciiodeSfMdfacniDdiaf tiii^ caabeftoMdeadtocrjacfa It qr t rib iil a rn nnbcr5<^Tbe 

m!nfanlzed.]&adiStU»,tbe«ttaaoet^bd^ . dUtd cadof toecetum dectxodeS^ls adfstaaoe I^fioiii 

dtttrodetmniads 51 «b4 toe fctna dectrode 5tteAiees decvodeavportsarface trDistftacclnltpef^^ 

toeaUtof qpcal«bonlntt fa cb ct w c*a > .oimto lOnmaadnoreiRfczably aboiit 1 talOnoBU 

Ibencsestlamlioo la aotOqiM to aa dectrode axtsy l^eleactoL, cfieaBa dectrode 54 wfltfeaoaay depcad 

«S^K>»d ea aidklvetyiiaBarsm&ceattoedtitdtiipcf oa toe ckctricil wod aUl v iqf cf the |g||»at aoteioa, . 
Iscbelt^asdeaadbeddM^BdemagtoflOS^U^KaB tboim la na 31, dectiicdiy eoadncdag Bqald 50 

dtenudvenob6ltIads4etapakofdeelrDdea5ta,5tb flowt toroog» aaatto gy 54 decttoi commmrfrtftn a 

BMUBiedtotoedtadaul€fabaftlXBIeo(Rdet5la^5tb witotct«dMtiode50tt4bdlKiHBtBdlbcoi]sbtoe«it^ 



«e dedncaflly eeaaected l» power tqifly as deacdbed ead of 54. Iba fiqaM 50 Is thca dife<te4 araiad 
above aodji&iddy have t^l••c^lt•frl«b«•ae»* electrode lupport mabtf 4t4 to tkcsode toiateal 5t to 



tolmcrtatteaeddu^llketavwtoivcrtoivepranddesa jvoddetU oaicafpatbmaybetwcca tetrode lczBilatl5t 

p«atcra!BOQstof*)edges-todecirodes5ta»5t6»toiacscaae ^ aadic&n dectrode 54.iUdescartoedabovte. the aothend 

toe decnie field fatfcBslty aadoaitBt deader ^ the edges retma ekctrodca are coaaected l» ToUage sa|)p^ 3t irli 

ttdtoctebyiiEiKOvetoe'aittiagaftdl^yaawcaasftedi^ catle 34 (tee Fia IX 

to laaa Utt^ing torn the iedted tbiae dfc, hnBWt i < i > > . nCS:25 aadMiDBfttttetedKr eaaboAnieati^fdeP* 

AsdMmlBnai2.cna«atflowtbetwmclec&odcl^ irosvglcd fiobet aecorfiag to toe prescat IbvcmIa 3a 

IttaaDdimasladhatedbyoDixcfitfliatfKsMtolcai « i:K123laptobel4ooiBpdtesainttllip8d(yofdec»odes5t 

toe twget tlttae 52l TV tiffgeoa tfxa B0ves pnbe 14 wlilchcoBvagetoa ii&gleclecirodel6ad43L As tho«B,a 

ttmasvtndy aaocs tluoe 52 lo effect aa ladsica lt2 h cestxai dccttode 145 cxteads to the ptosdnal cad of toe 

liiMeSXat thowBiaFiaL14. probe shaft for eoaaectioa to coaaedarl>Qia20 Ibe 

Otha Bofiftcaiioiis aad variatiow caa be tatde to ^ xcmiiadaof tfaeefecbodesStcxtesdtbm^apostioaof 

dote cabodiiDeats without d^vtlng ftom toe subject <5 the probe thaft aad are dedxieally coupled to oeainl dee* 

iBVtBlloa u ddltedia the iQHowiag daim For czu^ node ItS fa^ for exatopk. a wdd, tolder Jolat or odsy 

toaft13ofprobel4ttaybKvtaYidc9ofeo8flg«ffboas coaaecdoa 1ft. It m aa demsisgical piobe It 
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decode* ^coMMted to vdt^c«q>f*2t»Uea^ S25r^SSwfco«dtedtoleod^ 

(t«na tV ^ _j ^ « Ibe order <rf OjOOS facto) io to ntidnUzc Iho dqA of 

Bodicfdicmgleaahreekxtrodecoofirir^^ ' aldtiioa. Pxcto^ the disid cad oT shaft Ulbbcrckdio 

bITCS.2l-24iniybciiJcdwilbdjelBtegnlinppl7B^ jnwwkcmttdeootrdef pobel3#whifctteM^ 

3t AteMtfTdj; ftejc probe ooafigiwdcM aaflr ^^PJ- mvoltafe vffl pstMbfy be nfidcMtocsiabisbl^ft 

tted in body csvldet alieady oostiisifif aA elccoicdif clectik ield itteaiiile* bctweca Ibe ecihe elec&ode 

^.^iiw^ng Hqiild 51. cbvitdfif Ibe'Med tot eidkr.AA w |34aadttie<pIdesrultf«Qel4»l»«io^bdtteenoic«^ 

i&ttsai wppltof sudBqoidcr u .ckctilally iMbdag txukdows«rdii»tcgvatfe»«rie;malcefll^^ 

sleeve ID fm a coadnit liar tafftf, ct ihe ckdrlcaSy cpaemat tisaoe. As dcsofted.dbovc; a aafflcfeat voltate 

coodu^t ISaoW 51. toitod^ aa elecciicaQx laf»laito« wffl be.«FpUedlodevdo^attkli|vervapcr wtf^te 

liaiSmartnttadiec^reillUixfiac^as^KlMcdwtt^ ^^l?!!^.:^^ 

d«trt)des$<.5«»ta.avoliagebip^ C^ttdS^tawSS^:»eha»ceO 

diiiegta»#fteti|p€rAedec*rede»bec« ' MTlT^l^ile .* CuM^ 

c«c3^1toaiecoo«ali.lcdiaA^^ JteiiW-OTBc^ 

dc<tric<iddi:»xttsilylead»toiDdttctdm«^^ ^BKmscdi^ribcwSc^A^ 

o( Ae* uxfet dwae tbrott|b airfcculix dbaodaiiM. p,rtkiiMty oseftd lor bcdag t cittid tbrcQ|^ tUwe bjr 
Mcnblr.nxdec&kflddltte&iiijtiiiifBc^ ^ JolLdlytauUliacflkeiMbeloi^ 

ibeTi|>adiedelecQtfe>Iircoodactbtfi^ to ^ttoegated by d>e mcrt>aaHmi Sic<»cd abovfe >o 

t24bctweca6edbfed^pt22fillbeactNeclBdrodB5taBd ^~A*rf fi^ pAe fmcat lanrtfldeo 

^tsgetsi»Be5Xas«bovvltnO;ldL'Iteviparli9« fa mcd to • ttaaaypcMdM lewtiihriTaitfle procediwe » 

U4wfflM^ba«cattdckiBtt«r^beaiOJQ2t»ZOaBL i^u^eto fi«0 fb» aijfikatdUiiit l» Ibe ven&leQUr 



AssbomiimiClbeeiecaiefiadiodxealbevi^ 3^ caviy te pcrf«ae i nofe uidtBa . Hdi proccdare k aa 
Ifwr due l» die BCMSce of n ieaixable tfcdet {tJ^ ^nmhc to eomay mttxf ^ffptu mnf^ for cttatbg 
tSim^^fiauMt»ymiUfatoctcdt%fiMsa^Ttii oorouty arteiy dbetae. Tbe cbaa»^ tSlow jof^ 
i^^^naa^ip^cooS&oo$^lmdoee$^4bd^ c«ricbcdbioodflaiidegiateflieyc^<riaitoc^ 
rfM£hlT e«sKlic€keftt)a»aadA)C|ibotoM toAe^»%« aorta.lo dlredty flow talo Ae agfooidbmi: m btt tt» 
l«^SelSM«dferd>eeaa|5cd^^ » aia^t^htM$Md^tamSH^I»^^«99emmm 

te^naHllteaietiieliMSoeBrbaMto Aa Aow. ia ITO. decaoari^crf !• k po^ 

B^ooodeasMegtsemjaodacttiefidtbsfieaite lloMdktoeaecf tfieTealclcidffcavlttef ef Aebeart,late 

i^itfSoD of tissue al die tttfEtdte. case»dkd^%eatickmEkdros«fMpn>^ 

m STStott aad ladbod «f 4e j»esc«t iBwdfoa U ato 4^ be lai^^ 

QseMi U dsmtftdogM prottdmet, U. matMcc "ibmt procedoret OK are well toowm to Ibe art. »«« • 

aU^ktt OB Ibe p^eaCt oaca slda or epidcrate. For tbo ra cctoc y , ^™™^^jf^^^ 

cxanrie»lbc probe rftbepiejeatiBye»lioaca» be Bsed far to die iQ«»eBiart« eaabediBieat, prebc It li IbMbM 



fttctte.: jaiiooi. age « blA Jn^^ 

Bcii80iBaa.a»d«Berfldalleati8iBcsia«»<Fidends,a8d tbroogb ooe of die xMjor T«»ci» to d>e li^ rts tda^ 



eibetwnwudca6»ee» sack as toft tor tb«c.a«aaeooi o'iVi^^-ApnrfeindeiiiwttKatbco^^ 

ttSiodysplasia. e.g, sUb anglomL mJI«na«t tumor d»«C guid e nthrtn 7*2 widdi c» be otaaffl ^f^^g^l!?^ 

JK>a!e!ito5?b«d|« sorgeoatodutctAcdbtd^riMi^ 
the like. Uaddtte die icobeef&eprcsealtovealtoaiBqr so aadprobc !• toll* l«jrtd«e(t)iaire«ttfcBlirci^3M. 

be ascd f« canoviag nr&ce bym of the epWcnafa to Rcf cniag to Ha nattlcle vaQ M con pcfaqt aa 

wMde Toaagtf locddag tUa C^tsoe x^ov^^ epksrcfiam 2tt» a aoifocaidin 2I« aad aa uidMcatfam 

kciii&s.4fiTStfataadiesecilBgtfssa6dudDgcoflaetieM^ llX la toe rqaeaeamive nnbodinyat probe It wfllioflaa 

^afvmdmZ s«fciaad2l4«artlWalveasdtoftewiilealar«^ 

^«hof^nSrabl4t.PR*el3tb^^ eadocartltmmtofltoiiv«ardtoa^^ 

S^toa?wSlh-«D*Wlbrb«MI.g«Hleo«^ **^.??1^L!r ffT!!^^^ 

S^SftmaM«to$«^ 

inctato ao active cJedrSe «ay W St d« dM cd to 

a scvee «f decdodly coodactiag ditid (act sbofwal lor tmiasit as desoribed It detoO ibtve.. 
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jmbOiwA jkmJUm rf.-Ae probe.. State »^B*J«ww '^ueciiici]iyce«a4c4toaUgblrMaeiK7T0toteMac« 

wffl p«lifiMybe.iBndo«»*Hwte»to 'sXt «»* *i«tt« etecw*. Ae.Ugh te^^ 

d«iried7««iid(ibgB9d.4isdtolB^ votenbclDg niB(^tovi|iddxe.l]ieflaid]B«ttia 

ftiMM •a^'~cIccM'caei|)r imz o*a « leut • }>eriiM of Ac declrode toaiBd 

p^rl^eoldatbdm'of tbebctitiiiMCb.. ■ airfioiadBcedte Atchi^e(csai7*»^t>r>ct<i>e 



.na2tIDu«W»«adienathrc«nbodlia^^^ lainkib Iww dioto coi<«ct «rf»c>e» ^ 

cf Ha tIn tkU «abo<fin>eat1bc|«obc2ato^^ rwie ftom OOl mm» to I nrf. 

ceotxil tmok 343 bsvittt * pradnal cm ^'^^^.'^JS s.l%d Wlbod«rdaim2«badbdieclee8odetainl8alt 

»iueiew»imMim(»o(itN>w»>ttd«sopeia»c^ ^Mce4 from tack oiber a 4bti&oe of about 00005 

mBdht^cmdU^oipuanAimicmUtCMtib^Ja ,s_(4 « akttl tip of aa ciMocufsicsl 

ojtt) leaatfed <lbe ttfgjt ite «wl euw dertic^ conarfie* — 



f»stt> fcacnoetf « Ibe tng^ ika ivt cum dcctticdlr cea*rii^ a nrtoU vftb a idatv^r <k<nad « 
coadadiveiaifafllteiaftliepnicitM* * • . 

bboftol'tltaabmc8Mmeatt, Aeptseatisvcaftn ^ a^i^ wM«rdUte7«ta«lBtt»ec]ccftt>demateddt. 
inyvidesioGaBie4ilteka««dfttegrbtkno^ coofdiestntteddMlectedfimaAe poi^cootljtUgor 

toloaaateft9CiilBi2»tlcodimd2MctfooB&tilk4te- |J||j|{bb. tisfiM, pUtfnsm* alnni^^ 
ctffaatf duih.UfaQy»tfke^Stznetttvabei»lhefBn|ccr ^^«|^sKtfiodof cUaSivbctdatheietniaetarddehaa 
<fc4mm te^iiim.ltefailfclbcagateiacaqfir^^ a ent pcidttoaed fsvadiut to tf» electrode aa^ ^ 
wfflbefatfaeiuteor400to t400votopeik4o^cdtl» 4, iQLl^Dciliodordalmlwlitsciatteclccttodet^^ 
MOvMe coDttpgcd mo oC dwae t^tttOm aad fcrmnm i rft ib© n^t ««d porttoa eT Mjr «^ '^^'^ 
^^fl^lBidi««badevttcrwdorfierib»efun^^ reb^ to ttae moit >0KiaMl poftte of »U dectrode . 
tedeMi^ba»d.Wf ircllifeildBiypk^ tcxmiaalA cipo«4 10 Ihe cfecMc^^<>»^><^ ^ 

float!aff~»ly . ^ proccdBie taffl tbe deated tbenfifefionOJO t»XOmBL 

]e^«irteciftBttl3t4lse»BBpbsd|rlba^ 45 ll.lteuAodof<ialm2ivbcn^ttieclecttodet<jncaaab 

ihebi«ilntn«beoiOBii«nd «aA<faeTo^ are tunooadod aad ORporttd by as iaso^^ 

pttitestfiMaieiidttbljtiiwdiMifteooBaK^ Mtfiedlstdi^oribe|sobeloelectdcillyiiobte|xc^^ 
ifttKbevt; pcKtioM <tf Jbe ^cottode tcniaaU fron tbe cleark^ 

B«boiiUbeDoted«i>tdiedio«ec^bedfaKatl>a^ coadacdve fluid. teiPsdMlBsmaftlxcanpd^ 
i«wcatitlveiBdbaochieadedtaBndlfteiflW^ * «.«^^ 

^|^LlscmcabdtS^^bisad6« b JcJecUd fm )Sm gtoop coaiisdog 

ShemJatotbcwwicah*ovJV-J»>^i»««*^^^ came, gte tnd glau/cmmfc coinpojWoot. , 
iFcbcwabelattodBeedinlotbeAowcicaTiiyiadpod. , ixTbcaetbodcf cWmlwtecia»tleajt*jwtioo<rfibe 
S)Bed td]«xBttheq<canfidl»ya«f«w s caogy ladBod b la 6c fcm |*KtoM biviag a waw- 

wilb >U coe oC « wJew <i coBwatfaail JBttaew. Tbe ksgdi la tfie ainviotd spertraak 
.hove cMromical Booedare wS Ibea be rctfenaed at u^TbeaccbodcrdrfmEwboeiBatleutaintinorttie 

r f«S» die ^catrienhr lS.Tbe tacdwd «1 d^l4 wbceda the ««Bf^6e 
mmicoaadaitdwdoCfteiaoadiomtfgaiMya^^ » eacrgetic 



.(:«iM^H»r^ tnei tifsiie ctt be advaataaeon ia ttkb «s volume If at kasi 200 wUpett la peat . . ^ 
12noiI«e»^A'Sueo»edli<U.»«ediMl«» iMfe fa»«31» to 1400 Witt jakiopalL 
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(hSclKss oTaboucaOatolOiDflL high ftcqacaqr v^ttge wuroc; 

2tTl«iD«lK)d€fdiinlwl«eb6e<fisi^ 5 patf oii?Bg *e ctaode loiiiiirf to 

iDottdUtili«tlo»rf*eifmdcctt)aclttotficii^ ducinf Arid; ad 

from 11^ to m mm. geaoiti&t AirAafcgnfieolticiweaiSbedecraelcr^ 



lo6eelec«ricJIxco«l««t»|t*llil.lben»teft««n<W> *i2»2iK5eii£ ' 



pvvldlBC tt acdve ekftrodt a&i a itttn decttode jmS!^ tii|et tite. 

pocUoftfaif ibe ekdvode tEmbal to doie jrad^ iscSiidet ttasdMtog ^btit iviboe af ttc cfedi^ 
l^tKtct sltetolfaefrescmorwdefibdcdllf «eft> atoalcvadbeUqflilietodlow^dBCldea^f mdaetfi^ 
docdog fluid; lad . ^ iteldto«ottaaibetfimate«eliwwlMsbMsni)i^^ 

«yytU«g a lAh frpygncy ydtafc betweo <be dcctrode to fte'dMttie tckL ' 

^TZ ^i^n*! «^ <M rfeawAL Ac M^A fteqoeac» 37.Theme^firctotoiilaod28i»bcfctotfie€lecMde 
voltittebdBgtotlkenBMfioa500toi40atolupadc tonfail It wg rooa d e d and tapponedby m In w l trf ftg im teto 
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cvcTTMC ANn MFTHbDS FOR exposed so thu tbcy mty boib cooiaci Ussttc, tbereby 

INCONDUCnvfiFUiiu coBfigufUfoo. however, b dat lewm ekcuodc uuy 

. . ^. , i:^.i^c^rM« 5 Close tissue de$iccatk» or de$iniai(» at to cooua point 

mpiescrtrnvtoooDisadiviswo^appUtttiM^ with tbe patieM's tissue. Id addirioo. the active aod 

08^95.686. tkd fttK 5, ^^^^J^^^^i^^^^^^ electnxki axe lypkafly posidooed ctesc togctfw to easure 

wbicb IS a divisbo of apphcatwo Set Kft. W6l^fil«d ^ ^ ^g^^ ^ ^^y^ ^ 

Nov. 22. 1995, now Pat No. '^ ilo* electrode. Tbe dose ptozimky of tboc ekctiodes 

cooliotialtooHiyfaft of appltcalkn Set No. C8/«5^, geoerates die dab^ diat die cvncal wBI sboct acioss the 

SUdhau%inS,iKmVS.VA.}k>.5^a^U^^^i^ «> ckOiodes, p<>ssa>lj uxipamog die ekctrkal cootrol 

coouDoatiooHO-f ait of spplicataoo Set Ka 08M46|767 SM ^^^^ fttm'png or desuoying s uno n n dip g tissae. 

Jan. 2, 1995, ooir VS. PaL ^^ » t The we of eteioswjfcd pcooedues (bodi oooopoltr 

Katiooal Phase KBiig of blen»iiooalAp|rtj^^ ,od b War) « electrically cooducthw eaviio^ 

in-part of appbcatioo Set }io, wQ69fiSU aieo way w cedurcs re<|iitie fioshing of die regioo to be treated widi 

1993, bow abaodoocd, which b » 5!"**'*^^S?**^te eotonic saUoe (abo refiwted to aa oonoal salmc). k>odi to 

applicatwo Set No. Of7/958,977, filed Oa.9. l99Z,nowu^ mafattio aa boiooic envimtuneat aod to keep die field of 
Pat No.5,366,443,whfcbbaco«imui»o^ ^ ^ ^ is . highly 

calioa Set No. 07/817^5, Jao. 7» 1992, oow coo^a^ electrolyte, eao abd Ciuw «hottiog of the 

abaodboed. the fvadbdosaics of which aKiiKOf^ 20 iiosurg^cfcctRxfeuiho&moooiiolaramtb^brnK^ 

hereia by lefefeaoe. Sucfa shofiug causes nooecessaiy heatiag in die Mtmeat' 

BACKGROUND OFTOEINVENnOH TJ^?!!* ^ ooo-specific tbs«e 

ocstcnctKQ. 

1. Field of die lovefltioo ^ Many sui^cal pfocednrcs, soch as oral, Upaioscopxc aod 

Ite picseal mveDtiao fclttes geocraOy 10 die fietd of <^q smpcal pfoccdoics* aie oot peiConned widi die taiget 
elecuosofWfy Mrf. BMW pariicoUily. to sufpctl dcvkxt lissoc submerged oodef ao tcrtgaflC. In Uparoscoplc 
and methods which employ'hWfieqBcncyvotogc to OH prDccdarcs,sochasdieftsectk»ofdMgaabbddcr6o«tfae 
axxi ablate tbsoe. fivcf, fof cgampfc. die Adombal canty b pfcsstt fiicd vnlh 

field of electrosoxgciyaichidesiouiidier of loosely 30 caihoo dioxide (pocwnoperhooeoiD) 10 pnmde wortoi^ 
^ reUted suigkal ledmiqws which havo ill coonBOO dM tpaco for die tostiBOOrts and to impiov« «J8«» » 

S«lStiMofcl6^fcd«^ vbibil5Qrofdie3«gicalsfte.Odierptocedii*^ 
^r.^ bSSnSS^^SUmS^^ abladooof miisckor^ tiaueiathea^ 

SLnJ^abUiWst^ ,S cpaetmal tbi-c, »«c -bo 'fP^^'^?^^^ 

lioocaobeiiooopol^orbfcMrfitMooopolartechBlqiiesidy . eoviiooiieirt or field ^ not submeiged mdcc aa elceiit. 
«o extewal gioiSg of die patieot, wheio d» sofgW ca^r coodadiDg ini«ta^ 
dcvSdetoo^a^efci^ Present cfc«tiosargica!tedMA|oe*«e^ 

cMurise boife decttSTfor die ai^^ ^sollkrfiofD antodiai9(<>«ootioldiedeptfaof noci^ 

bS^d^smbccs. ^bdietbsneWngtreatedMostckctiowigfc^^ 

Elcctio8a«lcalpioccd»«andtedffl^ *««*'*^^'f ^^^•^^'^Sl^?^^*^*^^?^ 

^™2S^&^g«t*l^V^ aoddietbsoebekigc«orabUiedto«i«t^ 

die wtiem's bote aicfl*yti«»»si08ibeiiA to„effoo»ov»ooaie»tkis«a«ieofil«eB«^*J^ 
»S^»toibedeltorfp»tbilno»gliib6p.fie«'$bodr use anbrnsoopfe aod oite.fioeeifaiM. d»aM 

rST<*^i^«»^ '^^^ « 'J'^f ^ *^ 

!ea^^dSlwtoto«S»t«»«««««»^ t^deTfctss«ffcrto>mtf»kowBS«<rfde6oeBae..T«tt» 
Sto fcoease U* enmrt flow^ ihio-* ibeie pMte. tnofc »5 esSiner bsea. «bminr1(AO l»e«v iirfte 
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lasers provide htg^ nie of abUtioo aod low deptb of tissue Tbe metbod of the pteseat ioventioa coioprises posiiioii- 

aeaosts* bat caoDOC opente m a liquid-fiUed caviQiL iog aa electrosargical probe acQaceot ibe taigct tissve so tbat 

Fbr Ibese aad otbet reasons, unproved systems aad metb* « irtive electrode is br^gbt btp ck»e proxunity 

odsare desired foi tbe cleowsm^al abtatioo and cuttingof ^5*,**!? ^ "^^^^ IK«rt»ned wubm ao 

tissae. Tbese sysicms aiS^^acttods sboald be capable of 5 'J^J^J^^.^ iSt*^ tJ^^^'^ 

sclectivelycutt^gaadabhtiog^^ ^r^ el^lS ^S^S^SL^ 

regtoos filled wwh blood or irrigated w«b elcctncally coo^ ^ . electrically ooodii^g Uqiiid id 

duciive sohitioas. «ch as isotooic salioe, aad ia reUtive^ , b^Ur or awoopolar tnaooet Tbe probe miS ibea 

dry eovuoamcnts, sacb as those eocoaatered la oral. « be Iraaiaated, itc^«ocated or cibefwbe ouobalatcd to eat 

deraiaiologicaU laparoscopic. Iboraoosopic aad opeosafgi. ,be tbsae or effect tbe de^ depib of abla^ 

cal pxocedotes. SwA apparatus and loeibods sbotdd be abte xbe cuneoi aow paib laay be geocnted by submergiog 

iapeffonncattii)gaDdabbtioaoftissBcs,wfaaeEauimgmc ^ ttssve site m ao dectdeal coo^tctiog flnid (e^ aiibio* 

d^tb of aeoosis aod Gmitiag the damage to tssae adjaceat scopic suigcry aad the tike) or by directiog ao eleaiically 

to die ttealmeot mXc coodactuig fiqaid aloog a fiaid pad) past tbe tettira elecuode 

Z Deseiuifoo of tbe Backgroood Art *oi to tbe target site to geseiate tbe cancot flaw paib 

Devices iacoiporatiag ^dio freqaeacy electrodes for ase ^•j^^^^S^.^^.T^ 

in etecysoycal clearocaaUfy Ucbniqa^ ate ^S^S^StS^^a^^ 

dcscrdKd 10 Rabd et at (198S)/. An*ra ^'-^^-^ » sSi^^an«S^^ 

691;4g8^yd4J0p37^^^^ ZlotS^^^^^^^^ZS^ 

4J03O01 deacnbe actbods for i^eaiog ooo-coa dactty disposed at tbe dotal cad of ibe ptobe aod die teatm 

fic|ttfdoivertbe t%iof a inooopoUr efeaiDsmgical electiode- ' t lettrode f$ spaced frpm ibff actiyg tlf^trode >«♦ fodwfd 

to electrkdiyisobte die electrode, wbikeoeigited^fitoai a ^ witfamaosasttbtiDg9bealh.Tbisoiioiaiiiescxposatoof Iba 

sanoaodiDg ekdricaOy ooadactag icrigaat. V^. Pat Kos. tebua electtode to sufioaadSag lissoe aod pos. 

aod 4^74,499 describe sMoopolar aad bipolar sa>te sborting of Ok concat betweco die active aod fctam 

eiectiosttigical devices, lespectiwefy, that iadade • coodttft * electrodes. lo oral pcoocdares. tbe psobe may be toboditoed 

. for ixngatmg tbe sorgical site. directly ioto die cavdy of die open aiputb so that tbe active 

Pat. Nbs. 50X7,455, 5,423,»B, 5402,410, 5,2S2, jo «»«ajodc is posatiooed against gingival or onioosa] tissac. b 

797, 5^^, 53<K170, 5312395, 5336317 describe cadosoy c pcoce daics, die piobe wffl type»!if be passed 

laser treatmeot inetbods for removiag.ibaofiBaltidaceBs, . lbrottg|i'a oimveotiaoat meat caootth wIbIb viewing of tbe 

sacfa as p^meatatioiB* in wftit, soft dssne aad tbe IflDe. UlS. opeiaiivc ste il provided Ibroagb dbe osa of t t^aioscope 

Ptt» HbSk 5345,634 aad 5370y642 describe mediads for disposed lo a separate caaoela. 

asiog laser caetgy lo dividic» mcise ov icscct dssoe darmg 25 lo a specific aspect of dK inveotioa, die Mgb £roqaeocy 

cosicoetic sargefj. U<S. Pat. No. 536M10 is dotcicd 10 a voUage appQcd betweea die active aod lenuD ekotrodes 

aicdiodaodapparatasfordctccttogandiemonogau%taat gcoeralesbtgbvolUgegradieotsmtbevicuutyof tbe probe 

nmor dssoe. Pat Nos. 5,3«0316w 4,658317* 53d9, tip. Tbcse hxgb vobage gratfieots arc s&£cieat to aeate ao 

096, PCT appticatioo No. WO 94^4383 aod Earopeao electxicficUaldiefSstalbonodaryofdKMtsvoelecirodeCs^ 

Patent AppUotioo No. 0 515 867 desert medwds and 40 Ibat is saSdeady faigb lo break down d» dssaa dttongh 

appaiains for percotaoem myooidial tevascalanzadoo. n ol t ff ili rdiyociaiww of d biot ^g raiiofcTbe hi^ fregocticy 

Tbcse foedtodi aod appanOtsiovoNedbecdog laser eoagy vobaga&opailscoeigytotbBlaigelsile to aUaie tibia layer 

agatosltbebeartttssaetofonBttaasvectccbtnoGblbfongb. of tassae witbootcaasiagsdsatantialtissaeoecrosh beyond 

die loyocardbim lb inausc blood florwfrMD die veoiiicidar . die bc^mda^ of tbe tbiobyer of tissae ablated This ablative 

cavity to tbe myocaidiBaL 49 ptooess can be precisely oootroDed to effect die vobusetdc 

removal of tissue as ddo as a few layeis of celb widi 

SUMMARY OF THE INVENnOK aiininial beatii«of«rdafflagetosatTOimdiagorBodefiytQg 



Ibe present ioveation provides a system aad isetbod fiw ... - . ^. . 

setccsively applying electrical energy to stmctarts widun or ^^licaois bcBetc d»l dds pctcscly coonollBd abhifoo 

oa die swface of a patient's body. Ibe system and medxid SO is U least partly caased by die higli electrfc field generated 

aUow tb« sargicU leam to perform electrosargical aioimd dw tip of tbe active electrode^ ^"'Wtto die efcctri- 

imcrveottOQS, sacb as ablation arid cutting of body caUy coodocdve liquidL Tbe elcctrio deU vaporizes die 

stractures^wfaileSmidogdiedepdiof oedosbandSmitmg electrically condacdva fiqaid mio a dm layer over at least 

damage to tissaea^aceot^lreatmeolsde. Ibe system aod a portrao of tbe active electiode sarfoce aad tbeoiootzcs die 

oiediod of tba preseot iavcctioo ace uscfol for sargtcal ss byer dae to di& pceseoee of aa fooizable spedes 

piocedotes ia relailvety dry enricofiseaB, sacb as nealing ^odua die Ikpad. Tbis ionatioo aad die prtscooeof b^gb 

atxl sbaptog gmgivay for tissae £ssectioive^'scpanlioo<>f- ekdoc fields in a low dcosiiy v^ocized layer iodoees die 

gall bladder from die livti;abtadoo and neeiosis of dbeased discbaige of bigh^^ eoeijslfc dectioitt tod pbOloas ia tbe 

dssQe» snch as flbioid bnoois, and deimatologica] pcoce* form of allraviolet energy 60m die vapor layet Tbe altn* 

diues ktvotviag sarfooe tissae abbtioa 00 die epidermis, co viokt eocigy aodAof cocigu i c U w tt ou s c a u se disiotegntfao 

sucb as scar or tattoo removif,. tssao rejnveoacioo aod die of die tissae mobcales atQaceot to dw vapor layei; Tbis 

EkcTbepresemiBventfoomayabobeasefalinclecttScaay energy dtscbarge cao be prerft^coottoUed 10 effect tte 

condttcting eoviroomeats, sacb as arduoseopic or cysto- vohanetrac removal of tissae tbitk u cs acs ranging 600 oal- 

scopic sorgical procedures, la ad£l«]o, die presemnveotioo fimcicistoa fowhyeisofcclbwidioatbeatiogoroCberwiso 

basefal for canalizing or boriflgcbaaaeb or boles Ibroagb 45 damaging sonoaodiiBg or ooderlyiQg oeH stnwtBtc& 

dssoe» sacb is Ibe vcotikadar waO of ibe bean datiog Tbe active electiodeOi} will be spaced away fiom tbe 

transmyocacdlal levascalarizataoa piocedarcs. target tissae by a soUaMe dSstaaoa duibig die alrhtioo 



A 455 



US6;224^92B1 
S 6 

P10CC3S. Tbb spiciDg aOows for die conUoval ccsipplf oC or io dose pcoxximix (o Ute ekcirodo tips, to additloa, sioce 

tlcoricilly coi«hK*i>f ^tT*" {nterf^ge between Ae ibc locafiscd 90VSCC9 bave ichtivcly smatt fadu. tbc COCfgJ 

active ekctrode<s) aod (be Urget ttssoe svCioe. This coo* fiux decreases wiih tbe square of like dbtaace &om the 

tiiwal resopply of the electrictllycoo^ictnig liquid be^ to localoodsooicessotbal ibetcsstteaigfealer<Sstaooesfiroo 
eiKisre tbtt die ihia vapor layerocregioo win reman over It j tbe ckctiode dps are ool ^tgmficaotly afifectcd by tbe eocigf 
{east a portioQ of tbe active ckctr(xk(5) betweca tbe sctxvo 

eIectiodc<s) aod ibe ttssoe swiwx. PrcfciaWy, die idivo A farther «odf tstandii^ of dg oatuic aod advaotagesof 

eleacode(s) wfll be Uaosiated aod^or cotaiod transveisdy ^ invcittioo wffl become appareot by reference to die 

rebtwc to Uw tbsoc, Ue, in a ^ght bmbmg woauBOg pomoia of die speciftcitioo aod dwwiog^ 
oiaiottiD Ibe supply oC ekoncally coodttctiog llmd to die «g 

regioo between Ae active eIeciiode<s) aod tte BRIEF DEKWPTIOK OF TOE DRAWINGS 

dyoaauciiiovememofd>eactheelectrodc(s)ovcrdi6tbs8e FIG. Its a pefspeetivc view of die ekdiosurgical system 

site also allows die electrkafly oooductiog Ikpiid lo cool die iocbidiog aa ekctiostiigka] probe, an decicical^ coodoGt- 

dssoa sonotiodug itceody ablated aieas to minimize daoi- iog Bqnid soppty and an ckctro wugi cil power sopply coo* 

The appantiis acoordiog to tf>e pceseot inveotaoo O0»» tovcoiioo; 

pnscs ao ekctroswgical probe h*nng a shaft iwdi a pton* Ha^bao eidaiged»crass-seak>oal view of dse disul 

oaleDd,adistUeod,aodatkastooeaciiveeteciro(lostor dp of die cIccirosuBM piob* of FIG. 1 iUustntiog aa 

Qeardiodistaleod.AcoaoeaorispiovidBdatorneartho dectiodeanaiVBacaCaBttablefiirn^artltoiandablilioa 

proximal cod of the shaft for electiicanycoopfiaf the artift ^ of tfasaesMoncs; 

efectfode to a lugb M»Mcy wkirf vmct. A^wn RaiB b»eolaifBdeod vfcwof the dfatalUp of the 

electrode coopied to die voltage sooroe sspaccda soffioeat probe of Fia 1; 

distance from die acif^ electrode to s^ naJCbecross^cdiondYtew of die proximal eod of 

mimmiie die ekctrosaisSnt probe, ilbsiialtog an atraog^ 

eovirocmeots. to shield the rotara eketrode from tsae at -ottDttw the orobe to die elec«ioay coodacrioff Cqoid 

die target site of ablation or ftom die seigpoo. In infgiat ^ " « 

^Sbadeiaedcross^sectional^ofanaltern^ive 

tissoe. Tbe letttTO electrode may be profvidedmlciralwidi jo wu^m^wwoi mooBiaiaw 
die shaft of die probe or it may be separate from die shaft gwrt prooc oc tiu. 

(e^onaliq«idS^mrtnmio^tobodica«^ Fia 5 is ao eodjngrof an aoodnir embodimeot of die 

electrode defines aa i B n e r , tnoBl i r »Bf&ce of die padwrtyftr etetttowgical probe oT Ha 1; . 
Bow of ekctrica^ coedactiag liqaid dierothroosh. The Fta < b a partial a oM acc uo na l mde irwarof a fin^ 
liquid bdiecled past the ««6ce of die tcnirB eketrode and » c m b od kBcm of the eleurosiBgifcil pwoe wtfa tbe efcctrooe 
dwdieac*feelectrodetodierebypioy»dearetamcoiieal aiiay disposed traasvtisely In the mds of die probe; 
flow path between the taiBBt tbsac site and die letam Fia 7 b a partbl ftoot cross-seetiooa! view of an 
efcctroda* electrosoigical probe aod an eleciriadly ooottoctive &piid 

The active aod retnro electrodes wm preferably be coo> sappfy abaft iBostratiag nse of die probe and die shaft in 
figured siudidiat,epoo die H>pl>catioo<^asal5ciemhig^ 40 aUattog laigei tune; 

fiequcacy vohage,a diinhyerof die elecHicallycoodoctiBg baa eolaigcdrCtoss-sectiooalviewof thedisal t^ 

layer b vaporizai over at least a poftioo of die active of yet another cntediBent of die elecironrpcal probe of 
electrode(s)indierogioobel«eeadieaciiveelecirode<s>and Hai; 

die target tbsae. lb adooovl&hdib, the actii«efcciiO(Ms) na9 b a detailed^ vkwoftha probe of FKL 8; 
wfflbe coofigMcdsach that h^ekctrk field densities farm 4f naitbasMeviewof anekct ros a i gic a lprBhehavMg 
at the disi^ tips of the acdve el6ctrodc(s> By way of « cfaaft with an angled distal portioo; 
example»diepteseotiaveotiooffiayadfize an electrode array F10.il beside vbw of an electrosaigicalpidbe having 
ofckctrodetcrnimabfioshwidi or recessed ftom or extead* a shaft with a pefpesdicnlar dbtal poriiott; 
log ftom die <fistal cod of die probe. Tbe eketrode termmab ptQ. ttht ^ ete^Armiugkai probe 

Witt preferably have asiU&acnclysmafl aroa.exteosfao » b^ving tmo screw^irer^ptd electrodes exieodtcg from 
recesstoo) length ftonttcpiribe and shagpedg ttMfff Oiedtotcnd; 

swficcaspetltiessncbdiatlocalbrf^^ Fia 13 fs an end vfcw of die piobe of FKJ. 12; 

rtJrn?^o?at^^ Hai4^.«as.of*ep.*eofFIO.Uftird.rap« 
a portioo of the active dectrode(s) Allowed by dK high 5$ f^T^^,,..:..,^ 

^^^^^^^b^^^L^Twc^ e^odrfs) aro so t<iof dieprobeof TO. 15,iBastraimga vHwbycrlbrmcd 

(e.g. point soo^orsomceswidi * lelatively small effec HOlt » * «f^«^.^,^ « ^^^^ 

OvTraias) at the fistal t^ of die efcctrode(s) when a irosoigM probe for applybg high ftc^Koey vogage m 

sufiScientlyl^fiequeocy voltage bapplkd to die rotnrn epideimrftorol^ ^ ^ -n^,^ 

aod active el^trodSlTbese^ Haitbig^Kiah^ 

am intense energy at die dbtalcnd( of dM electrodes fiir the elcctTOsntgfcal probe w^ die veotricnlar cavity for 

rabbdonofdssaeiacootacavrhh perfonniog a Iransmyoeaidbl tevasenbrbatioo procedaro; 
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FIG. 19 is a ooss-sectiooal view of (be probe bonog a Tbe efecttosurgkal piobe wgt comprise t sbaft baviog a 

cbaoDel ifafoagb tbc Tcntncslar walk proximal eod aod a dtsta! end wfaicb supports ao active 

HaiOdcpicisaoaltemaiiveeobodimeoioftbeprobeof ^^^^^J^^^L^^ 

Fia 19 baviu an noec himca Su aspifatiiw Bnid aod zasca conflgurations. wuh ihe prunaiy pviptte bcmg to tDcOapt* 

So toe^SSiS^^ 5 caUy «ppoa the active dccarod^^ the trcatmg 

ngm loe inoaujw^uw ui^^ ^ pbysioao to ojanipalate ibe electrode from a proxmul eod 

Fiande|iKt»adBtalpottMOofaDalleniati»een*oA- ific shaft. Usually, tbe abaft wiB be a iiarww-diamcter rod 

ment of the probe of FIGS. 2A-2C mcotporatisg a siogle ^ mbe^more vsuaJly faaviog il im rnriff w wfakii permit it to 

efectiodewidi a tubular gpomevn be iouodttccd into a body cavfty, sucb as ibe moMb orifae 

RaaSaacross-sectiooalviewofthedtstUeodof abdomioa! cavity, tbiotigbaoassodatedliocaf or «onahi^ 

probe of no. 21: a minimally Invasive procedure^ such as anbrosoopic, 

no. 29 ts a side ooss-seciiooat view of a distal poftioo laparoscopic, thoraooscopic, aod other eodoscopie proce* 

of a 5utber embodmieot of die probe of HCS* ZAr2C dares. Thus, dsc shaft will typically have a Icogih of at least 

ncocporatmg a omlt^iidiy of electrodes wfaScbcoiivcrge to . 5 cm frir oral ptoccduics and al least 10 cm, more typically 

a single electrode kac^ and ^ betog 20 cm, or longer foe eodosoopk procedures. Tbe shaft 

FIG. 24 k a »de ooss-scctjooal view of a dotal poctloo win typicaDy have a diatKter «C at least 1 mo aod fte* 

of yet aooiher embodimem of tbe piobe of FIGS. 2Ar2C qveotly in the range ftoo t to 10 imn. Of ooucse. for 

meoiporatbigasngieeleGUodBCDoocctedtoasiBgleelee* dermatological pocednies oo die oitter skio^ die shaft may . 

lead. have any sdtabfo ieogtb aod dUoelcf thai wonid faeilitaie 

^ haodlmg by die siuseoo. 

^^^^^^^Si^^!^J!!^^^^^ Tl» shaft may be riga or flexible, with llexiM^ 

EMBODIMENT optionally being combined widi a geoerafly rigid external 

Tbe present inveotion provides a system aod method for mbe for mechanical support. Flexible shafts may be cooh 

selectively applying clectrieal energy to a target location biocd with pnQ wires, shape memory actuators, and other 

widiio or on a patient's body, such as soSd tissue or tbe likB* known mechanxsms for effecting selecttve dcflectioo of die 

parttcalarfy-iocta^ttg siog^ tissttes and mooQsal littoes distal end of tbe shaft m facilime pcwit fonl ng of the dec* 

located ia the moQib or epSdetmal fissue on the ouBBC aidn. trodearray.TbesbafiwiUusualfyinclBdeapli^nfiqrof wires 

In addiifao. lassoes wfakft may be treated by tbe qrsleo and orodiercoodDctnreelemeotsrunotogaxiallydierctfitDa^to 

method of die present inventioii iodade tnmots. abnormal permit ooooecdoo of die electrode amy to a connector at Uie 

ttssoes. and die fikn. The iovenlxNi may also be used for ^ proximal end of die shaft. Speodc shaft designs wffl be 

canalizmg or boring channels or boks through tissue, such described b detail tnoonoectioo with the figvesberesaftn; 

as tbe ventricular waQ dor&ig transmyocardiil revascnlar* ibe d icu u wiTibrd area oC die electrode array s m tbe 

izatibo procedures. For cooveoieaoB. die remamiogdiscfo* range fromO^ mas' to75mfflP»pfeCB(abiyfiomQ5mm' 

siaewSbed|icciedape^BcaqyiotbecutliDg»sbaptitgor m 40 mooi^ aod wiB usoaSy fodude at feast two isolated 

ablatfoo of 8>Dgival or mnoosal tissoe is oot surgical ^5 electrode lerminaK mom asoally at least four efeorode 

ptoccdttica^ sur&oe tissue ablalsoo of die qiiderrais in terminals. preferaUy at least six electrode terminals* aod 

dermalcrfogkalpfOoedatcsaoddiecattafizatioQofchaoneb often 50 or more dectrode termxoals. ^sposed over die 

ttirougb tbe myocanffnm of tbe heart, bet it wffl be ^>pre* distal oootactsurfaccson the shaft. By bru^ing die electrode 

ciated dial ihe ^stem aod oediod can be appfied etpially amy<s) on die contact surfi»e(s) in dose ptoximiiywidi die 

weB to procedures urvohrmg odicr dssoes of Ibe body, as targa tissoe and applyog high fiequency ventage between 

weB as to odter procedures mdudxog open suigery;lapato- die anayfs) and aaaddiiioodooamaa or tetoro electrode in 

soopic surgery, dioracQscopie surgery^ aod odier endoscopic director iodsrecteooiaet widi tbe patiBi«'s body, tbe target 

Sucjicdploc^ttrBa^ tissue is sdectivelly ablated or cut. permifting selective 

In addllioo, die present tovemsooiipatdcnlar^ttseftd to lemoval of portions of die target tissue while dcsinbly 

ptoocdncs wfaeio dK Issue s&e b Hooded or submerged 4$ mimrnirfng the depdi of necrosis to sonoondiog tissue. In 

wilbaaeleciiMlycnadnctiagihtid,sodiasbolDaicsa]tne. particulaiv this ioveotioo provides a meOod and ^aranis 

Such procedures. e.g,ardHoscopic surgery and Ibe Qm, are for effectively abUtiog and cutting tissue which may be 

described ia detail in co-paxding PCT International located in dose proximity to other critical otgaos. vessels or 

AppUcadofW VS, Katiooal Phase Set; Ho. siiucmies<e.g, teeth, bone) by simuluocous^ (1) causing 

05168. filed 00 May 10^ 1994. the coo^ietedisclosuiB of 50 etedxical^ ooodoctfog ficpiid to flow bevvcea Ibe commoo 

whit^basbeeo tncorpotatedbesetftbyre&teaoe. . aod active dccuodea^ (2) applymg efectiicat eoeigy to die 

11iei»eseatiiiveoli6oiBayvseasb«fea<iiveelccitodeor target tissuesurxouediDg and immediately adjacent to the tip 

anekOiUeariajiKslrajuledowaifistalcootadsurfaceof of tbe probe, p) bruging die active e]ectKKk<s) in dosa 

a probe. Tbe decitode array usually indudes a pterality of proximity widi die targd tissue nsmg die ^obe itsdt 

ioLiendendyaiirent^iiedandferpowKOolKilW^ S5 optional^ moving die electiodo amy «xial|y aodfcr twos- 

tfode terminals to H»ply dearical energy sdectbrely to die vcody onr«f dio ti-ue. ^. , . 

Utgd tissoe while IsnstiQg tbe unwanted appScatkm of lnooecoofigoraooo.eadinidtvidttalelectiodetetmmalm 

electrical energy to die surroum&gUssue and eaw^ die efecttoda array is electiically insulated fioo aU odier 

resulting ftoo power <&s»atfoo ato surxouncfing efeciii* ekctioda terbinali m die array wtdmi said probe and is 

caBv conductive fiquids. such as blood, oooaal saline, and <o eoooeciedto a power source wWdi is isol^frotneac^ 

die W Tbe ekcttode lerminali may be independendy die other electrodes m die array or to oromy wfafaA Emfts 

curreot-lhDited 1^ using isolaimg the termioab from each or iotcmipts current flow to tbe dyrode ^liien tow rw- 

odier and connectmg each terminal to a separate power livity material <cg^ Mood or electrical^ cooductive sahne 

source dul » feohted fiom die o*er electrode tennioais. irngant) causes a lower wnp^^^ 

Allematively. die electrode terminals may be coooected to as moo decttode aod the kOtn^m titc Mc teroun aL 

each odieruefeber the proximal or <fis«aleods of die piobe isolated power souiC«s far eacfc '"^^'^^^^'' ^ °? y ^ 

to form a siogle we diat couples to a power source. separate powa supply dteuHs bsviog Imctnal impedance 
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TbeW-^^ekoenls nuy U piovided io Hoes which e|i»o«e *^W^«^55««^ 

Ibe lip fcgin or p«b« jDV^be ??.'?!5' '^I^ <fc«l«. iacreued oowe, 

moo «koiDd» M • dec- « wiita«tei*U«ib»dej4<)ro»«iosUby pwwtaigBtl. 

^ J?5f /^^SLTXttoTi^^ coSwalve ftoUs 'lelaur or letwn IP BOfinal V^T^oi^ ^!22!522 
$,^c)diiig(ooo^)iiaa^^ tooaUt lowiihto lO^Cof oonMlbo*«c«pe«^ 

"^""^^fJfS^t^^^^^^^ CnSfeiibfytowii«tarC)l«fc»tl»o«ctof<« 
»$ siliae» and tl» iii»>. li rl /omriitl nrfa- 

eleaiodci«naod»*ittiiB4»«l«w*»^ . 2tI?iS«tehS*ImrfLjet ^ 



ooauDoa or itnn decttode aoa ne c«««- "'^^ „ T .'TT 

,,p„pri»ietiiDetaer«b*fl«t»*hik«fcc«i2^^ » dMmdo'^ad d» 1^ cum* 

Bdissip»ied(U,»l««bwltHeff»«««««9^^ (eJulSianwto fcoloolc $»Boe is ibe 
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(e.g^ ttlusvtolet ndutionX eDergetie particles (e^^ As disoissed tbove, appticaots have fouod tbat ifae dea- 

ckctioQs) or a combiDaQoii tbereot stQr of the electrically oooducdhg fiquid at tbe cfistal tips ot 

The oeccssary coodiiioos foe fiwmmg a vapor Uyer oear active electnxies sfaoold be less tbao i critical vahw lo 

the active electrode tomzu^ tbe atom or atoms witfaia &>nb a suitabk vapor Uyet F6r aqoeoos s6littioiis» sucb as 

the vapor Uyer and lodcciDg tbe disdiarge of energy from J water or isoioofc«aluje,ihk upper dcasiiyliBft is 
plasma within the vipor Uyer wffl dcpcod oo * vaiiciy of orticly 10**atomsMi\whfchcone^oodsio artx»t 3^^ 

f aciois. siich as: ibe number of ckctiode terauoais; ckdiode grams/cm». Appficaofs also believe tbal oocc tbe dconty a 

size and spacing; ekorode surface aica; aspedlies and sharp the vapor bmreacfaes a ofttcal yahie (eg, appiosimaidy 

edges oa tbe electrode siirfKcs;electfode materials: app&d 10^ atotns/bar for acpiem sobitioosX electioii ava^ 

voltage and power; cmreot Umitiag meaos^ sach as uxhie- oocuisI Tbe giowtb ol ibis ivahocbe is retarded when the 

ton; electrical conductivity of tbe fiuid to contact with the space charge gebenied fields aic on tbe order of the external 

etecuodes; deisity of the auid; and other factois. Based on 6eld. SpatUl extent of tbxs regiott should be laiger than tbe 
initial expefimeots, apf^icaotsbelieve dial tbe boaatton of distance rcqmied for att electroo avalanche to become 

atoms within tbe vapoc Uyer piodoced m isotouc. saline critical and for ao v>uzai»o fioM to develop. This ioniza* 
(oootatoing sodnim ebbtide) leads to the geo^nttoo of as tioo&oitt develops and propagates across tbe vapor layer via 

energetic photons having waveleogdtf^ by way of example. a scqneooe of pioccsses occviriog tbe regioa ahead of tbe 

aiheiaogeof306to3t5i»fiomeieis^atraviokt^>ectram) fow^ vb^ lkat by eleciroB tojectfao, lowering of the loa^ 
aixl588lo590D«ooiBeteis(visa>(espectnm).Inad<£tion^ Uqaid density below die critical valae and avaUocbegiowth 

Ibe free cleclnN» w&bin the kibized vapor Uyer are aooel* of die cbaigcd partide coocentialioo. 

ecated ib the tn^ ekctrie fields nev tbe electrode t^s). 29 Electroosacceleraiedta the electrvc field widiia tbe vapor 

. When tbe densily of die vapor Uyer (or wiibia a btM^ Uyer wiB apparently become ir^ped aficr one or a few 

fonned m die ekctiically cdodiKtiii^ becomes SQ^^ scattermgs. tbese injected electioas serve I6 create or s«s* 

ficiently low (U« less than approxifflately 10^ atotos^cm* taaa a low density, regioa with a laige mean ftee path to 

for aqueous sokiioos), tbe ekcUOtt mean free path locteases eoabU subsequendy injected electrons to cause impaa ioo- 

to enable sobseqnendy faileeied dediou to cause infract 3s oslioo wilhn iheae fcjgiGQS of lov density, Ibe cmigy 

fffftg'^f^ "gp"** of tow demiiy ^Le^ vapor evolved ai eacb leootobiaaifoa If-oo tbe Older of half of ibe 

hycis or buhblesX Eat^ evolved by die cncrgetie elee* eneigy band gap(ie.t4to5eV). It appears diat this energy 

tiois(e^4to5eV)cansab»|ttesdybombardafflo]cade can be transferred to aeoUierelectioii to generate a highly 

and break iks bonds, a audecnle into free enetgetie efcctioo. Uns second, highly eoetgetic eleciroa 

raificab, whidi ttiea cmbbide »» final gaseous or Gqaid 3^ may have sufficieot energy to bombanf a mcdecule to break 

species. ib booda» ix^ dmnrialr. the moUcole into fiee tadfcais, 

m pbotoQ energy piochKBS pholoablatioo thtoogb pbo- Tbccicctriallycoodttcling!iquHd»»ldbavcaibTesb^ 

tocfaemkal andfer pfaotodiemial processes to clSsfotegrase couJ uaivi ly in order to suitably man tbe vapor Uyer for 

tissuediicknessnassmallassevefalcclllayeooftissiieat Ibe h i du c cmc Bi of eceigeifc decitoss and pbotoos. 1^ 

dietaigetsde.'nib|^toablaliosise"Md*abUlfoo»wfafcb » ctecliiealcoadoctivity.of tbe aidd<iQBoiisof mmiSiesians 

means Uiat Ibe pbotooeoeigy traBatoTeryliltU beat to per eentaaeier or mSto) w3l nswlly be greater fiiaa 02 

tissue beyood die boundaries of die legioo of tissue Maud. oS;^ prefeta^ wiD be^reater d^ 2 mS/cra and more 

lie cold aUaiioo pwvsfed by pbotoa eoeigy can be pre* ^eferably greater diaa 10 mS/cm. lo an eaempUty 

dselycoolioaed to only affect nUdn layer of ceaswfthout embo&iieBt, die ekctricaBy oonctoa^ ^^L^,****?^ 

beatmg or odicawise damag^ surxovw&Qg or underlying « salae» vhicb has a coeductmqr of about 17 mSfcnu Tbe 

cdb.lledMdiof oeciosiswiabetapiealljbeabouiOto efeciiicaicoBdncdviqrof diediu»cltnilnig ^fomzatton 

400 mimou^aod twial^ 10 to 200 nneions. AppficMls fiortsbottfd be strfWeady high tomato^ flow 

believe tf»t tbe "^gmoiisr of dimtegratcd ttssue mol» rcqooed to beat die Sqsid at die looizatioa front and 

ecslescany away diocbof dieeoeiffy whicbtsdep(»&edoo maialafo &s dbnsiQr bcfow die critical level In adcfitioQ, 

dies«u&oeofdietaigettissoe,diercbyallowiogfflolecBUr 45 wbea tbe eteetrkalconducdviqrof die6(|ttidb«&aeatiy 

dbintegraikmofdssuetoOGOs^^vrhiUlmttiaigdieamoimtof bi^ionkpre-breaWowncunei«lmUO*'»«»«*^ 

heat trans&r to tiie suxrounduig tissue. prior to fee i aiti a d o o of l o nrr a tinn widim die vapor Uyer) are 

lo add&ioo» odier competuig mecbanisffls may be con- ^ !^ ^^STISLSL^SSS! 

tributing to die abUtio^ofLne. fbr example, tissm: wfttolbedeclri^^ 

desiraSoo or aUatioa liny tbo be caused by dkUctrie J» deaa9 b less dian 

bie^hdowB of dto tissue stimtoiUciemeBli or cell taeo- Aspefftfesoodssurtaceofdie active elecirode(s) appear 

bnocs from tbe highly concettiated intense eUctrie fields at to piomoCe bcafized Ugb cuneot densities wbicb» in tniiv 

diet»pottmBoffteelectzode(!^AcconSiigtoUieteacli. pioaioiebubbkimcUatlooaldiesiieofaieaspei^wte^ 

logs of d» piesest fovartiMi. d^ active electfodc<a) are eoctosed density <le^ vapor density) is below die oirical 

sited and have exposed suffto areas wbkii^imdcr proper 55 detsiQr to ioidate ionizatioo breakdown widuD the bubble, 

conditioos of app&d voltage, cause die fonnadeo of a Hence, a specific configucaiioo of die present iovtadoo 

vHK>rized regiw or Uyer over at least a poitioa of foe cteaies tegioof of h^ obwj deorftfcs w 

suf^ of the acdve electiod<s). Ibis Uyer or region of electiodc(5)<u^dto«Bifteeof Ibeekid^^ 

vsporiBed efectfkally cwtffrtipg K^od creates die coadi* engage and abUto or cut tame)* Regions of b^ cuneot 

dbosnecessaiyforioBizatioow&baifoeTaporizedcegiottcr <o densities can be achieved vUt variety of medx)ds» such as 

UycraadtbegeneratiooofcaetgeliceiectioosaDdpfaototts. pioducmgsbaip edges and comers 00 die <£stalt^ of die 

In addifioa, diis Uyer 1^ ccgiott of v^>crxzed electrically elediodesorvapocbUsdng^cbemically etching or mecbam* 

cooductiog 6quid provBcs a fai^ ekctricU impedai»e caHy tbtacfiog die distal eod frees of de active eUctiedes to 

terween tbe eUctrode.and the acescent tissue so that only produce surUoe aspeiities diereos. Alteroadve^^^e cleo> 

low levels of curest ftow across tbe vaporized Uyer or <5 node tenninab may be specifically designed to becmeOe 

rcgioointodtotiss»e,dmaiyaiBfoiirii^ edgftto«foce aien cad» of J3«««^ ^J^^ 

aod^sodaied necfosUoCtbe tfssoe^ temiiaa«i» magr be hollow tubes 
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baviM t distil dxcwn&TOidal edge snnouDding an opca- bcoce rcnxmd from the opttiixta ale) anmcdiately idit- 
bg •ftcicimiDabmtybcfonncdinanimyasdcsc^ cent iheclccoodcatny may leadievco higher tcmpcnwres. 
abareorinasericsofcooctotfktefmiinlsootbedisule^ Tlie prefcncd pom some of the present isveotMa 
oftbc probe. High cuoealdeositkswiB be geoentedammd dethreis a h^ frcqseaqr ouiat sefecubk tt> gomie 
the circomfcrcoiial e^KS of the electiode tenolnals lo 5 average power levels nogi&g ton teas oCmlQiwaits 10 tens 
pcooaoie imcleaie hobble focmatbo. of wans per elcctrcxfe»depeadingoo die taigetttssae being 

WvohaK applied between the afflwroaelec^ iMaud, the rale of abUtk« desired or *eii»3damiaalla«^ 

the ekcuodTaiaT^^be abighbr tadio frequ^ temperature selected for the probe ty, TTic poy sonicc 
typ tcaUy between abou 5 kHz and 20 MHz, nsnaUy being allows the iser to select the auieai kvel acxsnfing to the 
b^weeq about 30 kte and MHz, and preferably being ip specific lecpiirements of a particular oiil swgery, dennato. 
bctweeo about ^ kHz and 400 Ufa. HkBMS (loot mean bgicdpiocedMc, opto suigeiy or other eiKtoscoptc surgery 
square) voltage a{^tied wffl osuaDy be b the range from procedure. ^ , ^ ^ . 

about 5 volts 10 1000 vote, preferably being a the range The poww soofcu may be ouieol fimited or otherwise 
fno about SOvolls 10 800 vohs» and flxffepretoblyt^ coDttoOed so that oxksced heatmg of tkctr^^ 
m the range fiom about Vn voits to 400 voao. tocac ^ nve aniaiorouicr bwckcincM iciSaUmx. laowm dcj& mn 
frequencies and volUfa wiQ result m peak-to-peak voltages occut. b a presently preferred embodimeat of the pceseot 
and current that are sufficient to vtporxse the electricafly savcntioQ, current licuitittg ioductocs arc placed b series 
cooductive liouid ar)d» b torn, create the contfitioos wtlfaui wHh each independeai dectrode tetmbaU where the tnAie* 
die vaporized regioo which result b high electric fields and taooeof thebdudoriib therangeof lOttHto5(UOOOttH, 
emissbo of eoergetb photiMis aodA)r electrons to ablato 20 depending on the dcctiealpropetties of the tatset tissue, the 
tissue. IVplcalln the peak-«>-pcak voltage wS be in 6e desired ablation rate and the openiioK frequency. 
raugeof200to2000volisandprelerablybiherangeof300 Allernitively,capacilo(4ndttclQr(U:}cifco& 
ioH00voltsaiidfflOfepre&rablybihcraageof700to900 be emptoye^ » P^KM»ly b co-pending PCT 

appficatioo Nol PCTAiS9M)516ft» the cooiplete dtsdosure 

As discussed above, the vrfugefc usually deEveied in a js of whk* is incorporated hereb by refereooe. Additionally, 
sericsofvoliaM pulses with a sufficfcntly high frequency currcm limiting resistors may be selected^ Prefers^, these 
(ct,ottthcor5crof5kHzto20MH^sudithatthevoluge leslsiors win have a large positive tanperatoro 
is effectively ipplicd conlinaous^ (as compared with lesistanoe so that, as the cuneaC tevd begbs to ««J»^ 

H.m^^'^^.ti ^j^w^n.^ whid>«,e ueneiaBt bdrviduOetegode bgngyiA 
;S^WlOio20^faaddi«ba,lhepnl^ jO ^«««*)! ''^^^ 

«deCx^ cumulative Sain aw one^eecondbterval^ wisinr increases significantly, iherebymtnbtoi^ 
OT^wSTfeeTLol^ powdefivery from said elecnodebto the bwiesrsiance 

'^^^ pitsoMbveoiba, as compared with lasers which iTpicdly oedbm (e^ saHoc imgaotX 

have a doty cvde of about OiXmft^ As an ahernatiirt to such passive circua st»c«res.regu. 

AppficantsbefievethatAeprcscntiovcotionbcapableof 15 bted current flow to each ekctrodo ler^nal may be pro- 
obu^WghaMatbn fates with effectively contbnons ^^"^ * "S^^?^^ 
nSde^Utbn and Mgb duty qfd^ ^^^'^i;:^^ 

rwm>rnrf!«"^ft^tf^'^^"^'y*<rf'hei m a P elrc1ii>^ widan a range which wiB Ginil power drfi¥f4 y fbnm^ uiew 
SSbSbSectivelynStowS resistance path> e^ imtofr sato ^ 

S^soaB^SveKi^lswellbiownbtheart, 40 se^bytheus^^ 
teS«^nitnrffrooapobtsouroeandcrossbgabou^ abbtbn. S«A a multi^annel power s^ 
b spherical spK« geS^ decreases as the sqjare of » ^S^iSr^S^^ 
disrToce from 1he source. Thus, the -energy somce* of the '?«^^»^«»'f'J^,^S^^ S^^^^ 
. p^tbvcntionr«x.themlemeelectric6dd,fceener^ 
phoioasord>eece«geticelectro«)ishjghlycon«nirate^^ as 

vlrme of the geometry of the emiltbgelectfodes and the «^ »^ 

sourceofenew»tlhel^oClhe«kcliodes.Asar.s^ "^^'^LS?^^^ 

only those le^ orSttsihaiaieveiyclosetoihe exceeds user sekcsed linm. Picticnlar ^wy^ gatca 

SSiSTteVsow* wil designs tor faiplementbgthbstntegyaseweilw-bn the 

auxes. Cottsequenlljiablalioq win inncallyon^ occur b 5Q skiU of the act • ^ r 

tissue Uycrseflfectivdybawtaet or bve^cbse proximity Yet another aUemative mvoives the use 01 ooe or several 

with the tips oftheelecirodes.Tbe tissue at greater dtsunccs power supplies which aBow OPc^y gcT^^.^^cy^* " /"^^ 

DomihcekctrodetxpskenotsignificantJyaflfccirdsbccthc sb^vhaixously eocrgiBed and wbcfa 

enemy flux is too bw at these dfatanoBS to nrcveisiblyaffert means lor limiliigcmienlleveb below a preselected nwxi* 

or damase tissue. iS anm levd. In Ais artangemcnt, only oy or yver al 

the current kvel WiB be selectively IbA^^ S^L^^*^*"^ 
coBwS^and the voltage a,#ed will be bdepeodeotly S?*^ 

.tfiustable.6«p«nllybrespouselotheresittanoeoftissue» *^'?^»^"^^*°!^'S?^^ 
li^S&btte^thwS^e^ *?'«^f^**?!^^f*'*'^^ 
may he b response to a temperamrecootrol means which ene^ ^^ f^T^_! T^ ^^^ 
mabubs tbTir^tissuc temperature with desired IbiiU at pos^ •e?»252L^^ 
ihebterfacebS^ibeekctiodearraj^sndthelar^ '!5*^:*^"*^*SLf 

..- A tissue. Tl>e desired tissue lempeniwe along a prepagatbg 

: ) surlKeh«tbeyooddiere^abIiifanwittnsn»Bybeb«5me«^^ 

-"^ S^^ifa«iAMi4fl^ appBcatino of power whetfia_»(ineasnf«l)hwi«istan« 



ttssne. The desired tissue leopeiatote along a propagacmg 

sorfr 
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froffl betBg eoefgi2td duriog a (ivco cjde. By wty of « Ugbt bnebiog moiioo, to oMinlatD a tfaio vaporized byer 

extmp!e» tbe seqacotUl powcxing ind cootfol ^csie oi the or i^gba bdwccn the active ekdrodc aod ibe tissue Of 

. prcseoi iovcotioo woold functioa m a mumcf similaf to.ao cantsc, if eoagDlattoo of a deeper regioo of tbsoe is oeoes* 

auioizx)bfledtsmlRitorJo this example, aoelectncalcootacs sary(e^fbrsea]ii9ableediagveseltxid>^dedwiifaiotbe 

rotates past tcanioab coooeaed to each spark pbtg. lo Uss 5 ttss«eX f^f ^ desirable to press tbe active electiode 

example, each spuic plug cocrespoods to the exposed surface agamst ibe tissue to effect joufeaa beatmg tbereia. 

ia CDOUCI wiih eacb ekdiode ud aoM voluge 10 be ^»teauiiaatt».mtk<)tcemsKasysttmtlatbema 
ap(4kdoalyirdie>cail>i»e«ic«e>bap<tskcle4fevd. ,» S^'?S±!!5S«'*.*^ff''*^^ 

aphinJityofelectto<kieimiMh.Fbrex»mplc.ll)e«n»y«C fem^^J^ fT^lT^nTrLarf^n^^ 

a<^ekxtiodetamia.lsau7becoaDec««lloa»igklud ^«^^t<KS^y«,tikcUU»aycMA^ 

dial ciieodsibrosgh (be ptobesbaa to a sower tones ot u . P™*' ... . . _ 

bigbbe<pcocrcuoeDLAlleniaimlj;thepiobeoaraR»^ to an txeiB^ «n*od^ as slwra m m 

ponie a siogle ekcnode dial extends dtady dnoa^ te iroaupca] ffobe M incbide* an ebMgated sbafi 13 obtcb 

pnbesbafiorisGoeDceiedtoasiBgfeleadaateileaikto «ajf be fleiibte Of iigl4 with flexade shate optia^ 

Ibc power socKX, iDcla<£<i{ nppoct c rorei ln cw (xbcr siractuics (oo< ibowo). 

Tbe active «k<t»dKt)»<efci»e<J»waooola«»weice „ 2!I!l?ttrfrfS!liSLffldSfrfSrfSl^ 
00 die shaft oC Ibe tleeir«»«KU pcobe. Tbe eooaen ^SLTtt ASMLST^Mfe^Th^MtJ^^ 
(rettiD) eiecnode s«i&ce wiU be reused (ebln* to d» 



distal cod of Ibe stobe aad may be leccssed wibin ibe ^ , t ^ ■ . • ^ .. 

eoodiiapiayidedfcrdieliiln)d«tiooofelectifcaBr<o.H '""^•iJt^'-^flSLT, £^ 
duciinf binid » tbt site of «b» Higet Am* tat act!** » l!^t!Srtf^ 
«te«»^tod»e»iDplaiyembodb^ibetfaaftwiilbe ' ^^T^^^r^J" "^^^^ 
cylin^Vver»K«oftelU««V»S*«becoo«KI*»ite ••berande.eh^aetos^ 

SS|W«4»tU«dJ«al«rfV£tbesb.a.I«di*c.»of 2?XS?3^S;^LSteS3^'^ 
endosoopie appEndoos. tbe contact «rfi|oe mjj* HO. raTSwef^prtrM ^*icMnm^»Z 
recessed sbce tt helps protect and shiebt die electiode jo ^:riJ^.7^jr rr.r'rr^r^r'.'' 
temiDalsoad>esii>&(s»hibd)e]rarebeiDgiDlindBce4 SSLtl^ffei J^^rt^elS^^iSL^ 
paitfeiilaily whae being iwodDCtd d>ioogb ibe SzSTSTS^Srf?^^^ fafS^i? 

<ooiaelsi«fk«««iassMM *irme9cegeooeir».»«h » a^«,^k^^^todeetio(fc»«.Tbe^e«i6cdesigo- 



coaaeoorMwfaidi cao t>e retDOvabty ooQoectKd to ooooec* 



partkotar areas n geomenies being sekcted fecspeci&e 
appiksttofo. Actrve electrode cootaa swfaoes caa bave 
areas ia tbe raoge {rem (L25 mm* to 50 mm', osuatty belog 
from 1 mm' lo 20 mm*. Tbe geometries caa be ptaoai; 
coocave» convex, bemispbcrical* conical fioear *ia-Coe* 



of a power supply wbicb may be ssed ^nA ibe ^ectrasnr* 
gical probe of tfie pfescsl inveotfpo is described itt pmo t 
apj^tioo per US tbe M (fisckmreof whicfa 

us pisvmv^r bees ipcotpo c ated bectiB by w few jco* 



s(nyor«ittnalira^o&iesi>larori>iegdar<b.pe.M^ to FW& 2A and ffl. tbe efcetikall^ 

cooBonlfc Ibe adw ctecaodrfA wiO be formed at Ibe electrode lenmnals S« are spaoed-apaa ower an electrode 

plMW; iftlr-rtiffw l ft b--t«f»»^ » «nrf^w^ Bw — t» vitol electiode temnoab » wamsuaUy hawe gmc ns to os 
r^sbapiDZ noceSm* or betiv Gwar aniw for ose in 45 *• ""S^ ^ ** P^**^ 

a«tiiifrAltoM«i»el»oradiliboaD».tbeaet^ embodiD^fc die eleetiode an»y snifcee «2 ba» • weaUr 

rnayS formed 00 bteial SMltoi or die efcctiosnigiol ''''>»*^^^^J!^ * 

probe shaft (c*. in *e manner ot a spaBUXtacaaaliBg no«e 6x» M mm to 10 mo. Electro<te way 

^.o certain body «n«m».lnelcc.»»i.pcU,m«. ^ ^/^^i^^Sif^^i'^S'fil"^^ 

or die active cIccinMKs) win be matotaioed at a snail „^r!^!f J^r/SfTfi^ ^^T^-fc^hlVft^^ 

spadng aBows fior tbe eosoraal icsopply of ekctocafly " * ™ . ^ ^ 

cooductxog iiqaid ioio ibe iotei&oe between tbe active ss ^ U^ s^MA be Boted ibal Ibe etarode temwea b wqr b e 

elecnode^s) aod ibe laigei tlsoe sutCmc*' Tbb oootxaad flusb witb tfaie cfccn ode array smfiice tZ, or ibe tciubials 

reapply of tbe elearicafly coodiictiBg ifqptidbdpsiocame a^jUtuastdboa^ ^f^.^ e»ayMo denm- 

tbat Ibe tbio vapor layer will cemaift betweea active tobgical ptooedmts* tbe electrode fiemuzials 58 may be 

elecsrodefs) aod ibe tissae seiface. hat adcfitioa, dyoamic recessed by a dtstatxs from OiOl Bun to 1 mm, piefcrably 

moffcpegi of Ibe active ele«n>de(^ over ibe tissue site so 0iniafflloa2ixim.taooeembo<fimeoloflbeBvas^oo,tbe 

allows tbe electricaOy condactmg Uqeui to cool dw tissue elecsnxk tcrmiiiab are axially aiQestabfe relative 10 tbe 

suROttodiag rcceotly ablated areas to mmbnize thcimal electiode anaysuifaceC so that tbe surgeon cao actual tbe 

damage to (bis sunoeodii^ tissoe. lypicalty/tbe ac^ <fisUoc6 betwtco tbe sorCwe aod Ibe decirode terminals. 
electiode(s}wi]|beabouiOL02to2mffl£romtbetarKellisstte Ibe electrode letmtDals SS are pie&rably cooiposed of a 

and prelbnblf abom 0u05 to mm dnrmg ibe ablalioo «5 tcbwaoiy^ ekcukally coodnctjve ineiat or aOoy^ secb as 

pfloocsSsOBeoieAodofDaiBtatBiogthtsipaoeisiotiaasltfe piatia«B» tiOnftioi, lantthiiix Uttgstea aod Ae fike. As 

aod^^lola16tfaepsobelnasvelsclyleUt^vefe»lbelts8ae^ide.9 sbowo ia FKI. 20^ tbe electiode tenoloalft 5ft aee aocbored 
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in a support oimx 49 of sttitaMe nsubtiag awtaial (c*, leot paih so that lenmoals 5S ut eUctiicafljr «>no«ci«l lo 

ceramic w ftbs$ otierial, sudi as alvnuoa, luawia and the return electrode 5^ vu target tissue 51, electncaUy cooduct* 

taee) which coold be fenaed at the time of luaimlactiire fai a tog UquH 50 (cg^ isotooic saEoe) b causcdto fiow aloog 

flat, hemispheiical or other shape icconfiog lo tlie teqiiire. Uquid paths O. A liqoid path O is fona^.^anaoUr gap 

meorja particular procedure. The prefcntd support 5 M betw«« outer r«wii dectioA^ 

matrix mateiS is ahimL, availabk t<£Kyocixz Iod». member 7S. Ao addiliooal I^iimI path O tDif be fonoed 

trial Ccxamics Owporatioo, Hkgrofe, DU because of its bctwteo ao iniw huoeo 57 wiihm M tttner ttibirfy ai^^ 

high thermal coofictinty; good clectrfca^jr toaUtiw 59,Hou«w;kbg»era^pfefi^ 

properties, high flexural noduius, rtsistaDce 10 eaiboo O oetf the peniiicter of tte |wbc » dm t^ 

tnddiig.biooM^ conducting Bqaidtebds to fl<mf»dttByiiiu«^^ 

AsXwo m RG.2A.lhe support natrig 48 b adtolvely urget site 88 (dits pceferxed erubodiaicol » Shewed « 

jobed to » wbirUr support member 78 that extends most or HGS. 8-lf). fai d» embodiiDeol sbwn m FIGS. 2-5. the 

ait of the distance bctweeo matrix 48 aod the proximal eod liquid aowing through umer bioeo 57 may lead to splash 

of probe 10. 'Hibular member T8 picferabljr comprises an radiaOy outward, drawing electrical corrwt therewith and 

. Dot£iitianir causanc'damaKO 10 the surrouiidiiis Imue. 

moldable plastic or aTicooe^Ssed maieriaL to a prifened " ' Ibe ekctricaUy coodMtiDg Ixfuld 50 towing Ihiottgh 

coosuuctraa techolcpie^ electrode tenntoab 88 extend fluid padis 83 provides a pathway fi9rel6Ctiicilaneot.aow 

ihrough pie-formcd opemogs m the support matrix 48 so beiwtea target tissue SI aod idniiB elemde » iib»- 

that diey protrude above electrode amy surface 82 by the irated by the current fiux Koes 49 to FIG. 2A. wheo a 

desired dfataace H (Fia 3>. The electrodes may theq be ^ voluge diSereace is applied bctweeo electrode aoay 12 aod 

booded 10 the*<&tal surface 82 of ssppott msUis 48» rebira electrode 54, high clcctite field inleositks w3t be 

typically by an ioorgaakseafiag material 8ii$ealbg mate* geoeraiedatthedistaltipsof termioals 58 with cortem flour 

riU8# is selected to provide efiMtivedectrkaliasolatioQ, fcMB amy l2 dirough the taigiet ttssoe lo d» letam 

aod good adbeskm to bodi the ceramie maiiix 48 aod the ekxtrode, the high electikfielltDleBsitiescaiisii^MliM 
pUtisum or titanmffl electrode tenmoats. Sealiog usaiefial ^ of ttssae 52 to xooe 18. 

80 addttioaaOy should have » compatible tbenoalexpansioa nCS.2C3>od 4 ghatrate an alternative e nbo diaw o l of 

coeffideol aod a meltmg potol well bUow *at of platiniin clectKunrgical probe lO.wfaidi has a refiun dectiodo 55 

ortitaiaamabdalttiDiDaorzfacoaiaptnnnliybeiDgagt^ poiitioacd wdhtn tubular metDber 78. Return electrode 55 is 

orgbssceiaiaie. preferabfyaiiiwlarmeaibcrde(uiiDganmoerhmiea57 br 
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IodeeiObo(fimentshownbnOS.2Aaod2B»pcobelf « aHowiog dectcicatty conducting liquid 50 (e^g^ isotooic 

mchKks a reuan electrode 54 for ewnpletlog the current saline) to flow tbeiedwoogh lO electrical eootartu^ leium 

padi between electrode lermioab 58 and power supply 28. electrode 55. In das embocfimenl. » voltage diffituMc^ 

Return electiode 54 is nefaabty aa annular 0»hber posi* appBed between dectcode teimiaab 58 ««ode 

SS^^SdSe\«erioco^ ^osultingtoekctticalcnnenifloirthioughib^ 

electrode 54 may fclH or partiaBy <icumsct»e tubuhr 3^ cendaetiBgiqukl50i9sbownbycuRent talioes40(^^ 

$upportmember78to&aaioaonulargap54theiebetpecn 3^ As a icaall of d>e applfed i^otofc dtf cn^^ 

for flowof electrically €oadttcdogU(^50d>ercdirottg^ comitaot^cleeirkfleldiDieatiliesattheapsofefcaiode 

discassed below. Gap 54 preferably has a wjddi in the range leraioalsSS^lbsoeSlbccoflKsablaiedortrattsectedinaooc 

of 005 mm 10 4 nun. Return elceirode 54 extends fioo the 88. 

pioxanal end of probe 10, where It Is suitably connected to ^ Fia 2C Shistrates die pfoximal or cooneoor eod 70 of 
pcrwusupply28viacoftoectofsl>,2fllioapoiM piobe 10 in die eotofimenl of HGS, 3 and 4> Connector » 
pcoxinwiSelectrode array surfcce 82, 9p5ai^ » cooptiscs a pteafiqrof WWAul 
10 mm tod mote preferably ibootl to 10 BUL tiboedwi8i»aboasiag72atihepiOxiBatcod79«fpfobe 
Benin electiode 54 is disposed wfihai an eleettfcafly iflL Becliode tennmab 58 and die attadied ipsuUdi>g coo* 
ittsuhtive jacket 18. whidibttStaay ducioes 42 extend ptoaamal^ir to connector pms 74 » con- 
more elcciically teuhdve shSStoor coatings, sudi as ikcw housing 7i Return electrode flS extends mtohonsiy 
poly»ctrafluocoe4ykoe,polTiaiide.a»d Aefite-Thepcovt. 72. ^ ^^J^^^^^^T*^ 
^ of the electticatty bsulative jacket 18 over return »bo^«F»^ I'-^Jf^'Ikiurfs^^ 
electrodc54pcevenisdkeaele«ricalconiaetbeiweenretum couples Ikpid source 21, (e^ a Ug of tad^cvatedi^ 
clectrode54andanyad5acentbodyslructateorthes«Kon. 50 ^ ^"^J^^^J^^ 
Suchdire«electrfcia)ntaabetweenabo«^ysti^ electrode ^ 
ieodon)aodattexpos«d«mBionelectiDde»en*a54coiild exposed poitioosofekcuode 55. One of dKicofloeao^ 
tesBll^mrattSdhe^tndoea 74belectricalfyanmectedloieMdectB)de5S toco^ 
l^p^U^Zt^igv^aoA. electrode 55 to power supjdy 28 via caMe 34 Amanaai 
^te»3«aiodeS4femefcia^ » coottolvalve0iB^ also be provided between die pioi^ 

^5^SS5^t«^^o3teS^ ^ » ^ ^ of ekctrfcany cooductag 

ociis«Uoi».tiUDidffl«&»«llo]S>aialjbdcaano(iB«Ilo9V SA. , ^ . 

2e^^ttflBiMb»i»inUiRW*i9pM(oiMbt«aiM>- lennbib otcnd IniiiTcisely U> Ibe shift Pt^^ 

MieSto cood«eii»e auld 50^ sack IS fao»9»ie i»l»oe » ibe sli»ft »xis »s dnwo fa Oa «. to to ai*o<aBe«^ 

ooonected to etecw.de tennaahS*. To co-ptae*i» cur- TT«deciric.nTeoodoct«,ftud50ao« JoogBo*p-hO 



A 462 



us 6^^92 Bl 



20 



ibrottgb retom ekctiDde 5$ aod cjdfs ibe distil end of other than ibe geoenUy Uncar shape stiown ta FIGS. 1^ 

ekctiodc 5S it a poiDt proximal o6 electrode suiface 82. The For eximpie, sbafi D may have a distal poctioa that it 

fluid is directed exicnor ot shaft to ekctrode surface 82 to aogtcd, to the nng^ of tO* lo 30* (FIG. IIQ or 90* (FIGS, 

create a return cuicot paih bom electiode lermmals 58» U aod^toto^roveacocsstoifaeoperative-saeoflbeiisstte 

through ta/sctttf»c 52. ID teton ekctrode 55, as sfaowabr $ 52 bemg abbted or cm (see HO. tO). A shaft havtog a 90*' 



As sbdwD in FIO. t; ekctriealljf < i o iwtnrtin g UqaSdS9 ^ cltctrkaOy coodbctive csetai as plattimiiu f«qfthim. 
flows tt tf o ugh amnilar gap.54 (in cicctiicat cd mn M irf catwa *yng ft yni nw^y^^^nff w. rrJktwMmft ^ f\^y% ttKtwt Aftivtr 
widi the letnro ekctxode) aod is dbchaiged through the . . eteciiodB58bcoascciedioooimedor t9<seeFIG»2Qvia 
distdeodofgap54.Tl» ttittid5eistheo<fceeteda^^ w toilaled lead W Ao ekcmcally aisula^ 
support mei&bet 79 to electrode tenBsals 58 to provide the surtouods tubuUr mcrnfrc f 56 aod may be spaced fiom 
curieiapatfawaybeiwtea Ibe electiode leniUDab ^ nKixrf>er54byaiAaaetyof loogitwlmaliihsPClodefioeao 

electrode 54. Stsce tcsnm ekdiode S€ a pioxiaiafly aaouhr gap 54 ibcrcbetweeik <Fia 22). Anmrfar gap 5* 
recessed with respect to dedrods sorflMe 82; coalKt prclbrabfybasawidlbiBtberangeofOLl5lo4BizLR&sM 
bctwtca the.rctttrti electrode 5€ ind sun o un d ii ig tbwc is dabefonnedoo eJUtef jadtdlSortttbalariBeaiberSfi.'nie 
mibtrniTftd. to adtfitfao, the dbtapoe I, bcft»cctt the .active a^^i <^ r^m t iw^c fftf b a drttii ff t . faun 
electiode termSBab 58 aod the return efceiiode 54 reduces ^ efectiode support sui&oe 82. DistaoceLj is piefierably about 
the risk of cancst sbottiog thucbefwcctL ' 05 ouBlo lOnuDaadiiKwe pre&nbly aboultio tOm. 

Ibe preseot tOTCQtioa b sot liDBitBd 10 as dcctrode airay Tbe koglb L, oC fttuio electiode 54 wiB geocraSy depend 
dbposed oa a reUlhrely pUaar sorboa at the distal t^ of oo tbe electrical coodoctivdy of Ibe imgam sofaitioo. 
ptobe 10, as dcscrSxd aboire. Refenug to FIGS. 12-14^ aa as sbo«m io FKL 2U tkctrkalty cooductsg Eiittid 50 
alteriath^ probe it bdiides a pak of electrodes 5&i»58fr ^ Bows through aiioolar g^ 54 (is ekctckal cottUDoatoMkm 
iiiottatedlolhedi$lUeDder8baft)ll«Ekctrodes58s,586 with retuta ekctrode 54) and is discharged through the distal 
are ekctrically coaaected l» power supi^ as described eod of gap 54. Ibe Ikpud 50 is ihea doected aioaod 
above sad preferably have t^ lOQdv 100b with t screws efectiode sappoil laetnber 48a to ekctnde »««rfMl 58 lo 
di&«r or flaileaedslKipe.msciew(hmrsh^ provides a piovide the otizcm pathway betweca ciccttode termiittt 58 
greater anwuotof«*cdgey* to ekctiodcs 58a, 58b. to mcrease 55 aod retura ekctrode 54. As dcscfibedabovt, ibe active aad 
the ekctrie field ipieasity aod currcot dens^ at Ihe edges ' return ekdrodes aie coaaected to vollage SBpply 28 
aDddterebyoDprQvetbeaiaiDgabiUQrisweBastheahfliKy cabk 34 (see FIG. l)r 

to limit bkcdiag from the tadsed tissae (le.» beiB^tasis> FIGS. 2} aod 24 iZbstiate fbrtber etDbodnacals of eke* 
As$bowaioFIG.12.carreta flows betwcea ekctrode lips tcosatigkal probes aocot&g 10 tbe presettt ioveatiooL h 
lOQsasdlOObasiodkatedbycuiicDlflBxSoesMlohcit m Ha23.aprobelOcoa!prtscsamdl^licityofckcttode$58 
tbe target txssae 52. Ibe snigeoa tbqi oiovts piobe 10 wbicb coavctge to a siogk electrode kad 42. As ahown. a 
tniosv^efy acmss tissae S2 10 efiect as sacisioo 102 lo ceant ekctiode 105 cxieadi 10 Ibe piosimal cod of the 
tissue 52, u sbowB ia FIG. 14. probe shaft 80c eoaaectaoe to coaaceior 19^C. 2C); Ibe 

Other inodtficitioct aod variatioos cao be made to dis- leoniBder of the electrodes 58 extead through a portba of 
cbse eo^odlBKats without departog fiocs the subjca «5 ,ibe probe shaft aad ate electrically coopkd 10 oeatnl eke* 
iaiveoiioaasdefiaedbdwfoilowiDgcbaBis.It>rex^ node 105 by; for esaiapfe, a weld, sofater joiot or ainp 
shaft 13 of probe 10 nay have 1 variety of coofigmiQQs coaocctip o 100. la FIG. 24». «o ckc t ro s ars >Ptl piobe 10 
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oooedses a smgle electrode SS eoaoectcd to « siogle (feliverioglbeSiiid past remn electrode 138 lotbeUtgetwle 
elect(odeIead42.As<le«aibe<tabovctbe*cth'eaodfetun oa ibe epidennis 14«. As discussed above, electrode tsax 

ID HG$.ll-24 mijr be used wiih the ?^«PPj^ j—ove Mxes^ aad ooottol of piobc 130 whBe treatms the 

»triicoin>«lectrodcsde$cribed»borcmnCS.>^11.3«tad ^Seiroil lissafc 

31. Allenwtivcly. Ibese jiibbe a»figo«tioo$ may Iw opc|w ^ wefcnbly be suffidcot lo esttUbb Ugh 

atcd ia body cavities already containing an ckctcicafly efcctifc fieW bteosaiies bilweeo rtie actiw 

ooQdiiaiiig liquid 50, obviaung the need for either an » u^^^ die qidermil tissue 14« to lbeid>yiDdoociDol^ 

ifttegni supply of said liquid or aa cIcctncaDy losalitmg bfcakdowa or duibtcgntioa of several ceUlayca of the 

sleeve to fonn a cooduii 6>r npply of the ekctriodiy epideiraal tisae. As described above, a saffideot votuge 

conducting liqntd 50. Instead,* an electrical^, i ttn b t iog * wiB be a^fed to develop a thai byer of vapor witbto the 

de<»o^52 (other tS^o the proximal poiti^ >^ iayer or legioobctm^^ solve «kctxodc<s) and target 

na 15 iDustraies the airieni flux lines associated wiibao itette; Enegy ia the firm <^ pfaotoos aod/tor ytyfe 
eUctiic field 120 appEed betweeft the active and «eta« ^^..'SffSS^^S^^ rfS^ 
aeetiodcs5«.58vrheoavoltagetstppBedd»febet*eea.As tS^^ ^S?!^ 
sfaowii.tfaeeleclric6eldiaten»tybsdstaiits^ ^ S^t^^S^^aSL^^T^^T^ 

the fwioo Wat Ihe tip of the electrode 5Sbecanse the » " Slf^.,^^^****'* 
SrSScS^areccScntratedrnthesei^ .o^^liSSnt^SSiiS <rfA?i^2e^rbS 

elec^^fi^ldblerpityl^^ ^^-^T^ 
^^Jl'^^'^^t^^^T^i;^^^ partfcuUrlywetdfiTbo^fagaefiLii^ 
Pfc^ably, ^*.*^^.^*"?^«lSS??iL^ » «5»»r cransUti^ the pnbc toimds die tis«K as the tissne 
dievaporizedetectrKaUy co8diH»oglKi««t50iaataDk <fianiegiated by the wccbanrams dscassed above, la the 

124 betweeg the distal tip moftheactioe elect rode 5 gaatf exempt eoibodiaiea^ the probe of ifae ptescot iavcatioa 
the tugiet tissae5Z» as shown iaFiO. IC lbe vapor layer « med ia a transmyocardial revascaiariTatioo procedate to 
124 wiBusoaay have a thickness of abeaiQiato'Zi) ana. chaineb horn die myocaxKftta to the vtatrkelar 

As aixmmFiai<^fteefcciiie field ioaiBesAev^ ^ csviqr to petftse die ajyocudhuo, Vas pfoccdue is aa 
Uyer dae to die preseiice of aa ioo&taUe spcdes <e^ alleraative to oorooary artery byirass SttrgBty for treating 
sodiam) widim die vapor Uycr to create a ptasau.Hns coroaaty artery disease. Tbe dianaels aQovr oxygea 
iooSiatioa, ooder optimrf conditioii% induces the fecharge oricfaed blood flowing into dto veatricalar caviqr fiooi die 
offa^fclyenergeticelcctioosaodAirpbotoos&oaidicvapor ttM to dtfedty flow ioto Ae myocarfian; laiier tbaa 
Uyct^TliephoiOQaodiAortheeoergetieelecttoascaBsedis- 3j exiliog die bean and theo flowing back iatolbeflqFOCMdbm 
itttegiaiaoa of (be tassae moleadee ac^aceai to the vapor duough die corooaiy arteries. 

layes. Ha 1€ masiraics die issaaaoe of babbks m of ^ shown ia Ra 11^ ekctto ia igiral probe 10 b posi* 

* aoapOoiadeasibiegasaoaspiodBCttitsaMagfamihediria. tSo^dfatooiie of the veairiealar cavities <rf the bean, ia das 
legratira of tissae atthe tar^etstie. case, die r^gbt veaHicle 2Mi'Ekctrosargical probe 19 oiay 

Tht system and mediod of the present ioveatioo if abo 40 be iotrodoced into the r^ vcntride 20fl ia a varied of 
asefol in dermaiological prooedares, ie^ sar^ tissue procedures dial aio wefi ^axmn n the arU * 
^latibo oa die patient's outer shia or e^detoiif* For dOTacotoagysteraoioa^r or minifn a tty lavasive F^ ^^"^ 
example, die probe of the picseatioveatioacaa be nscd fix In the repieseatative eaibocfiaicfls, probe Ifl b lat t o da ce d 
die reiBOval of tissue aboonnafiiies,p^?aeotalioiis,$adi as hito the vascabttaa of the mtieal fttoagb a perajtoaem 

• fieddes,Uttops, age or Uvcr spots, biidiDatkkaialtgnaat 4$ peaetratba tad axia^lraoslaisd vita 9»to«w^ 
iBelaaoaias,aadsoperflcialte^giaesialbeepiderB»i,and towgb oae of die oiaior vessels to ^ right vcatrKalar 
odier' ttBwaaied tissae^sacb as soft fatty tbsae. caiaacoas eaViiy2M.Apreteedend»«Bieot iacorpopi»^^ 
aogkxfyadasia,eg^s]DBar«^a,B)aligoa&iainior tissue, goidecadietetlp^wfasclicaabeeaaernaSycootroOedbyae 
husbago tcsktc beiges ex^oifiog torn d)e venebrae) or surgeoo to duect die distal portion of die gaidecadieicr 202 
dictte.Inadd»»,ti>eprobeof ibepreaeottnveotioBiBay jo and probe 10 to the target silc(s) ia vwitriaUsr cavity 2fl4. 
be used fer rcoovicg surface Uyea of the epidermis to Referring to FKJ. 19, vcottide waO 20fi cocyrisq an 
provide younger lookiDg skin (dssae ic|«vcaatioa) or fior cpacardmei 200, a myocardtum 210 aad an cadoeardhaa 
uci^rfividingaadresectiagliKaedttfiBgoQsiaeiiesuf^ 212. ia dw icpicsealaiiva caMSneal. ftobe 10 «m ban 
pxfpmxdna. actonnd214oraniikialvcs>6lftoradtovcal iiCBisrcy ^ 

Ha 17 iOnatrates aa" exeapiary eabedanent, where aa iS 20«,theftotfkdieeodocard«ua2Uaodlototf»^>^^ 
ele3to«rgical probe 130 b a^ to remove d» surface ^^^J^^rJ^^ ^iSl^^ 
Uyets of AeepSermb 140. Probe 130 hidades a shaft 132 eadocardiaa 212 to die aiyocarrfiim 210. The to«bo«of 
ci^ to a li^ffidmal haodk 134 for boldiDg «id control- channel 2Mraay be ^^^^^^^^f^^^?^^^^ 
liag^l3rSt«ibrtoprenousembodimeots.pri^^ ^"•^"^ 

faSudes aa active dectrode array 13< a die ifistti tip of <o corooaiyanMfcs.Orfde caihgcry bpoaifi ^ 
SSi^-^retumekct,^ OOexteodbgdiSgb die toaerxadoca-db^ 

shaft m and DtoxxmaQytecessedfiotB die active ekctiode so thai tbe letiK eteettode « at ds di^ «ad ts p«i»arf 

mli^S^^Tw bet^ retam efcc- ptoxfaste die be«l dssae. ^^^^odimeaj^ 
boS 138 aad aa outer msulating sheadi 144. Probe 130 toclades a sbgb, aMdar electrode 50 at as distal t^ for 
fiadier bichides a told s»ply conduit 14< attached to <S abhiioo of d»e heart tissue. Howevei; » 
bttdbm!!Sfar8i2l^^ lecQgobeddialdieprobomayiadadeaatrrayofekrsiode 
asouiceofekcirical^ooadnci&ig«aid(nolshowa)fi)r termMsasdesaibed In detail above. 
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Qectrically copductmg lopiSl 50 sdelivcccd liutjtigb ao oibcr portkms of tbe patkot's body or to ibe surgical team 

acDular tumcD Z20 betweca an aamtlar retWD electrode 222 b dcse froyaaisf to ibe target tissue. lo add^o, tbe 

aod an insuladcg sbeaifa 224 of ibe ptobc Return efecxzode caoocroits tissue tao be rcoiovcd to a precise depib wbtb 

222*is teoessed from tbe <&ul end of active electrode oanmxztDg ae cio sis of ibe nodeffying tosoe. 

pcefenbhr about 0025 to a050 iacbes. Alternative^, ibe 5 Wba BcWojed is: 

return clecuode may be posmoaed oo tbe extccsor sncface L Ametbod fiar applying ekctncal eoecgy to a target site 

(sk«)trfibepaiiciii,offttiiaybelocatcdneaibyooaawe ooabodystrectnrtooorwitbinapatfcnt'sbody.tbeinetbod 

pioximU positioa of tbe piobo. S&Bihr to tbe abovo compnsmg: 

fTnttf«<fflKff?«, a Ugb fieqaeacy voltage (e.^^ 100 kHs) is posidooiog ao electrode termtoal mto at least dose piox- 

applied between actiVBefcctiod<s) 5SaadieluiBelecmKk to iimiywiib die target site in d» presence of aoelectri. 

222 to establish a caneiirflowtbcfebctweeolbatabUlci or caDy coodoctivc fluid; 

dtstotegratca tbe beart tf t^ c, 'Tbe bsgb freqneacy voltage posiiiootog a return electiode wUhin tbe electrically ooo- 

wfll preferably be sitffideni lo v^»ofizB a tbio layer of tbe ductivt fluid such tbat tbe leium electrode is not m 

ekctricaOycoaductiDg Squid and loiodoce Ibe discfaaige of oootao witb Oie body stracture to geoeraic a curreot 

pholoo aodAY electron energy froiD tbe vapor layer m 15 flow patbbeiareeci tbe electrode lennioal aod Ibe icttim 

provide oold ablaitoa of tbe bcart tissue. electrode; and 

Ablatioa of tbe tissue nay bo &dlitaied by axiaOy apptyi&g a b^bfieipiefiqr voltage difference belweeo tbe 

ffffrHKyfng MwVflf Brtaifag ibr pt**b^*'i^ eaihg^ electrode terminal ard die cetom electrode sacb tbat aa 

202 a lUstanoe' of between about OXtS to 0:20 bicbes» Ibis electrical canent flowa from die electrode tcrmiaat 

axial rcctprocatioo or rotation allows Ibe ekctricany coo* » tbrougb tt^f^gioo of the targrt $it^ 

duoittg fiquid 50 lo flow over the tisme saifaoe iKiag electrode tbrough tbe casreat flow path. 

ctnt^f^i. Ibereby coofing tb& tissne andpreveattog s%niii- ^ Tbe metbod of daoa X wbeicio tbe electric cacreat 

cant thermal damage to tbe sarroanding tissue cetb. flows s<*$iantbflydnoogb die eUcarically conducive fluid 

FlC.20ilhistratesana»e«ativee«bodimeatoftbep«*e ^ ^^^«ttig electric cw^ 

of na t la tbb embodimeot, tbe probe 260 iacbdes a ^ ^'S^^S^i ^ M*f^ t «i.*fW Mm»4<r«t Smm^MW 

central himea 2C baviog a proximal end attached to • JlJ^^^^f^J^^ 

2<i for a^irati^ the target ^ J» j*?* ^'tJ^^..^ of eb^^ricX^dact^ fluid to generate tbe carreat flow 

^f^tor««^dbeaM^^ dJ';iSiSSl:*^ ft^^ 

gasc^go^ated at tbotarptsle and excess ekcti^ s!SiSS55S4%^^ 



GoodMtive in^gaodt during the pcoceda ie . 



is located oa tbe distal ead of e pcobc^ sad wherein tbe 
lo both of the above euAodmoits, the presMtbive^ 3, aelrvering step comprfsessapplymg Ibe electricalfycoodac- 
provides localized ablalios or dsmtegrataoo 01 bean tBsae the flidd to a pcoxuaal end of aa axial luiDea wiibio the 
tofanaarcvascalarizatioocfaaaaelHiofoo o t i olle d diaaa- ^«obeanddictctmstbeSuidtbro«gbadirtalcDdoflbeaxnl 
eieraod'dBplh.lfettaDy»tbediaiDeterwaibeiDfl»erugeoC 

05 BB to 3 nua. PkeferaUy; the radio ficqfttcaqr voltage ^HmneibodorciifaaSwlKtefotbe rctaroclectiodeis 
wfllbeio tfieraageof400 to 1400 vobs peak-to-peak to ^ lonalerlnboiariBeiabcr deflamgao axial passage betweca 
pmtvide cooitolkd rates of tissue and beoKB^ the outersuAoe of tbe.piobe aodthe ionecauilacaof the 

wbiknnnimaing tbe deptfi of necrosis of tissue saiTDuacttig outer tubalarmembci; die delivcnog step indntfiagt&ectii^ 
the dewt^dwaaeLTlib voltage wffliypicajjy be a)^rf tbe electrically coodoctivc fluid tbiough the aadal passage to 
coatiaooasly flnougbout the procectoe aata (be deaited the <&lal cad of the probe over tbe electrode termataL 
teogtbof tbediaooel214koxpplet4ybra^ ^ 7.mmediodofcUim4fiirtber iDchttfingpottiiwi^ 

the heartbeat any be aMoiloccdaad the vokagtap^iedia ^ of a fluid sismly shaft a<$aceat tbe electrode 

pulses that aiesaitaUy timed with ifaeoo8lncism(sy^ termma]» the defivering step comprismg direcu'og tbe elec* 
ofthebeut. tricafly coadactive flnid through aa iotier bmiea ia die fluid 

It should be noted that the abova embo&oeat is oier^ supply shaft tbat is electrtcally coonected to tbe cetttm 
representative and is aoticseodcd to Itmil die biventioo. pQC 50 ele^rode aod discbaigiog the fiaid through anopeo tfistal 
example, the electrosuigical probe can be ased to effect a ead of tbe supply shaft towards the electrode lomloaL 
myocardial fcrasculaiieatiDO ducnci from the exterior of g, Xhc foeilx)d of claim 4 wfaerefo the e l ectrode terminal 
die heart into d» veatricobr cavity. In dds pfooeihBe, the is located oa a distal ead of a probe aad the lemraekctfode 
piobe will be btrodaccd ioto the tborade cavity aod posi* ^ ^a iooer lubulu mes^ defioiog ao axial htmeo, the 
ttoiKdadjaoeotiheepieardUUycfofooeofibeveatrtealtf ss deUvcribg Sttp hKlad|Bg ditociiog el^^ 
walls via one oC a variety of convcational m ta n m . The fluid through the axial hnaeo to fte dlstat cad of the pcobe 
ibove electrosaigical procedure will fliea be peifoiaicd as over die ekdtiode lermiaat 

the electrode is traaslaied towards die beast uotil • cbansel f. ibe metliod of dainl wherein die electrode terminal 
is fooned to die veotricnlar caviQr. comprises a sibgle active electrode di^>osed near die dbtal 

Ibe ^stemaad metbod ofdie present iaventioa may also «) end of an sMtra mc ct shaft, 
be nsefal to efficacioi»|y ablaie Qjt^ rfisioiegtate) cancer 10.Tbeiaed»dof€bi8l wbeiemtheelectsQdeiennioal 
ccOs aod tisstteooataiaiBg cancer cells»sBcfa as caaoer 00 tbe iadodesaoaDayof electrieaQyiwiaiedelectvodeietmiBab 
sar^ of the epiderm^cyc^coloo* bladder; cervix, utettts , <jSsposcd sear ^ distal end of aa histntoeot shift, 
aad die fikcThe pmseat iovcadoa's alrifi^ lo cootofetdy U. Tbe mediod of dum 1 wbertia tbe electrically coa> 
d&ibiegiato dto target issae caa be advaai^^eoas k ^ cs doctive flaid compiises isotoiac saKne. 
appficatsMibecattasiBplrvapoiizbgcaaoenasiissuenay 12. The method of diiffl liachifing iod^endeadyoMH 
lead to spteadiflg of viable cancer eetts (Ix^ seedtag) to trofliog curteot flow to ibe electrode termioal based 00 
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rlwtrinl in ip>'<«"« hrtwrrjT the gktifode tenninal aod ibe 2S. The method of cUin 27 wbeicb (be active eieorode 

fcturo ekcnode. ^ lociitd oa ±e distal tod U t pfob«» lod wbcreto ibe 

13. Tbe meibod of dam 1 wfaecein tbc ccturo electrode b dclrvcmg step compraes supplyiDg tbe electrically coodoc* 
spaced fsoa Ibc ckctrode teniuiul such thai wbco tbe dve flatd to a pnndsDal eiKl of ao axial htmea widao' tbe 
efecttode lermioal b biDogbt atijaoeot a tissue stniaiire 5 pfobe anddirectiiigtbefinadtbroiigb acfisialcodoftbeaxiti 
imoacfsed 10 elcctdcafl/ coodoctive fluid* tbe retvio dec- bimeo to tbe active electrode. 

Irode tt ^aced CrooB tbe tissae sinici»ie aad Ibc'elecifically 2>. Tbe metbodof dana 27 fiathef iododipg posiiKwring 

coodoctive fluid compktra a coodoctaoa path bctweca tbe ^ eod of a fluid sopply shaft acQaceat tbe active 

ekdiode tenmaal aad Ibe feauD ekcuode. elecuode, the defivcoag sup oraxpcistcg ^itcttog Ibe 

14. Tbe meibod of claim 1» wbereta the reoim ekctiode ^ irically cooduciivv ftmd throagb ao isoer laoKO ia tbe fluid 
b located oo a dSstal ead of aq iostntmeot shaft, foither supply shaft tbat b elcctncafly ooaaectcd lo tbe it&tm 
compasmg ao usulatinf outnx 00 die lostnmeat shaft clectiode aod dbdmgmt ibe Aaid tbroagb aa opca distal 
bctweca die letum electrode and the ekdiode tenoioal* tbe ^ supp^T towards tbe active electnide. 
iosulatiog isaliix cocBprbbg ao inoigasic oateoaL 30. Ibe method of daioi 29 wfeiecehi tbe active ekctfode 

t5.Tliemediodofdatml4wfaerciDtbeiiiOfsafl«CiDatc- ,5 tawmma a stnrle active clectaode dbposcd aeac the d 

rial b selected ftoia tbe ^p coosbtu^ e$setitia% of ««) of aa lostnaacal shaft. 

gbss aad glasstoamfe compff ati om. aLlfaemdhodofdaiB 23 wbeicia tbe active cfecuode 

t<.Tbe method ofcbini 14 tabercoopdsiiv applying bcladesaaairtyof dectncalhr'noiatedetecindeiegn^ 

a saffintal voltage diffeieoce betweea ibe rtcum ekcuode disposed 6earlliedbtalciHl<sfaabisiiifiiieot shift, 

aad'tbe electrode tenniaal to eSea tbe electrical bceakdowD 32. Tbe method of dain 23 wheieia the dectiieally 

of tbsoe to the tmmediaievictdty of the electrode tcnDioaL coadactive laid compibes botoafe saliae.' 

17. Tbe metbodof daiia 1 furiber COT^rbiDg measariog 33^ method of datoi 23 iochMSng iadepeadeady 

tbe tcmpenane at the target Site aod fimituigpowardefivecy coanotSog flow 10 tbe active electfode based oo 

to the ckctrode tctmioal if tbe measorcd tempcrataKe ekcuical i m p cdaooe betweea tbe active ekctiode aad ttie 
exceeds a threshold valae. 25 tetarii dectrode* 

15. Tbe metbodof daimlfiRibecooopfbiagappiyiBga 34. Tbe meibod of date 23 wbeteia tbe resim ekctiode 
sdBdeal high fttqaeacy voluge dSucace to vapociac ibe spaced fiom the active efcctiode sacft lbai wbeo Iba active 
efcctfically coodiictive'flaid hi a ihta Uycr over at katf a ckctrode b broagbt adSaeest a tbsae stracaire szuDecsed is 
portioQ of U» electrode kfmioal aad to laAice tbe discbarge ekctrfcafly qwduai ve flaad, tbe teaaa efcctrodg b spaced 
of ciKigy to the targa site iacoolacswidk^ vapor laycc from tbe tbsae stfoctare tod flieefccliieal^coadeciive fluid 

If.Tbemeihodofdaimlf wfaereioaikasaponiaQof coaq^kks a coadactioa palb betami acthre ekcttoda 

4)0 eaeigy todoced b n die bm of phoioaa baviag a lod the ictam ckcttode. 

wavelraglbuifbeallnvbktspeciraai. 35. Tbe method ofcliiaa23^wbefeia tbe letsra electrode 
28lTbemethodofdabaliwbei^aikasiapQnloaof abcaiedooa^btaicadof hpiobe»lMiberoomptistagao 
tbeeoeifybbtUfcimofeoergeticebctroas. 
2L T%e meibod of daim 1 wfactctt the vohage b ia Ibe 



hnalathig matrix at die dbtal lip of tbe pfobe betwoea Ibe 
fern ckctrode aad the active ekcuode^ Ihe iaMlaiiQg 



rtoge fitooft 500 to 1400 vohs peak to peak. matnx coopcbaig aa moigsaie makdat 

22. Tbe metbodof daimlflutbercompdsioggeoecatiDg 3^. Tbe metbodof daim 35 wbeiciB die ioMgaokiaale. 
a v<^gegiadkotbci«feea the ckctrode letmioal aod tbsae fg selected fron the groi^ ooasbtbg esseadaOy of 
at the target sae, the vohage gradieal being sttfiefeot to ^ ccramkv glass aod gtass^cetaaie composilioBS. 

cieate aa ekctric field that caases ttte bceakdowa of Ibsae 37. TU metbod of datm 23 limber cooipfisiDg af^ug 

Uvougbm^ecalardbsocbdottordisiBtegratioa. a sofBderx vokage diSeteooe betweea die tetara ckctrode 

23. Aaiefliodforapplymgekctrkalcaergytoalarget«ie ,nd^ active ckctrode to cOect die ekcttscalbieakdowa of 
oaabodysiracoireooorwid^apatiearsboc^rtbemcibod tbsoe to Ibe imme<Krtcnc«Qity eg die active ekcttode,^ 

4S 3t.TbemediodoCdaiD23faidieroMi9ibiagmeasaiing 

ooatactiag aa active ekcuode widi tbe Sody savctare in tbe lempciatate at the terget site aod fimitiag power ddrve^ 

the pieseooe of ao ekctrkaSy coadttdrve flai^ to tbe active ckctrode die measoiedlettpentaiacxceedi 

spadng a letora ckctrode away fiom die body straowBi a threshold vahia. _ 

Ibe presence of Ibe ckrtricaBy coodoctive flakl; aod 3f.Tbe method of data 23 iMiercompmiogapfilyiag 

applyfcgahighftcqueiKyvohagedifceacebitweaiUie 50 *«ffi5««i>**£«2«^^ 

^S^ekcttodTISihe 1^ ckctrode $w* diat aa ekctrfcafly coodaciive. flarf » * *?kycr ovw at kast 1 

dmmgh die dectricaUy coodactive flaid. and to die ^^P^'^L^^S^*^^ 

24. Themed)odofdaaiiawbereiBd>e«kctric aineal 5$ tbe energy tndaced g Ml Ibe torn of piwioos brnog a 



flows sab5taoli.ay daoagh dx ckcuieany coodoctive flwd k^ . WiSeo of 

wbfle olofamriag dectrfccurieot flow passiog diroagh die 4LTbe "P^^^^Jf^f^ ^ 
iwwi» «tMr«nM^ iheeoeigy bialbofl«ioieoeigeticeieclfOiifc . 

'^inStodofdaim2awhereiaatkast.portiooof ^'P-'^f 
die ekcBkcaneal passes dttOUBb Ibe body sttBctate. « range from 500 to 1400^ pedc to petit 

dietargeisiiewidiiatvohuncofdiedectifcdlycoodaai^ ^^T^^iSS^l^^ 
flni^positioning die reaun ckctrode wiUim die votame die targds<e,d»vokagegitd«ntba^su^^to«^ 
S^S^JiSSrSS^ »oekaifcydd»tc«aeatteb^^ 

path bctweca die active deettodo aod d»tei»m ckctrode, «5 mokcaltr<&soebliooor «wttB9tltoa. 

27.Themcthodofdaim23fimbercoi»pcisiagddivctuig 
ibeekclrtetttycoadactiveflaidtoibeiaigetdto. • • • • • 
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ABSTRACT 



An electrosuigical piobe (10) comprises a shaft (13) having 
an electrode array (58) al its distal end and a connector (19) 
at its proximal end for coupling the electrode array to a high 
freqaency power supply (28). The inchides a reoim 
electrode (56) recessed £tom its distal end and enclosed 
within an insulating jacket (18). The remm electrode defines 
an inner passage (83) electrically connected to both the 
return electrode and the electrode array for passage of an 
electiically conditctmg liquid (50). By ap^ying high fre- 
quency voltage to the electrode array and the return 
electrode, the electrically conducting liquid generates a 
current flow path between the return electrode and the 
electrode array so that target tissue may be cut or ablated. 
Hie probe is particularly useful in dry environments, such as 
the mouth or abdominal cavity, because the electrically 
conducting liquid provides the necessary return current path 
between the active and return electrodes. 
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SYSTEMS AND METHODS FOR exposed- so tfaat diey may both contact tissue, thereby 

ELECTROSURGICAL TISSUE TREATMENT ptoviding a return current path firom the active to the return 

IN CONDUCTIVE FLUID ' electrode through the tissue. One drawback with this 

configuration, however, is that the return electrode may 
ThepresentiiiventionisadiviaonofapplicatfonSer.No. 5 cau« dssue deaocation or d^ctfon at its conucf point 
08/795,686. filed Feb. 5. 1997. now VS. Pat. No. 5,871.469. P»"«"' ^. '^'^f^ 

which is a division of applicatibn Ser. No. 08/561.958, filed f together to ensure 
Nov. 22. 1995, now VS. PaL No. 5,697^82. which is a '^"^ directly frotn he active to die 

. . ' ^ ^ notAoci^n returo electrode. The close proximity of these electrodes 

contiouaiion-m-part of apphcation Ser. No. 08/485319, ♦k^ ti,,» »u* ^t^^ 

/it J t 'I <ftr.^ Tio n . r- ^nn -»o« u* u * gcoeratcs the dacgct tnal the current will stiort across tnc 
filed JuQ. 7, 1995, now U.S. PaL No. 5,697^81, which is a lo ° ^ , . . , 

continuauoi-in-pm of application Sen No. 08/446.767 filed 'korodes, p(»sibly mipainng the electncal control system 
Jun. 2. 1995. now US. Pat. No. 5.697,909 which is a VS. '•^^^f f '^'^J^^ "^r^""^'- , 
National Phase Filing of International Application No. PCT/ 1>! f ^ electrosutpcal procedures (both monopoUr 
US94/05168. filed May 10, 1994, which is a continuation. bipolar) in electrically conductwe environments can be 

in-pait of applicaUon Ser. No. 08/059.681. filed May 10. is problemanc. For exainple, many arthroscopic pro- 

1993. now abandoned, which is a continuation-in-part of f**"^ ^^"""f 

appUcatioQ Ser. No. 07/958,977, filed Oct. 9, 1992, now US. "^-"f <*'^ "'^'f^ """"^^ *»'^)- '° 
Pat No. 5366.443. which is a continuation-in-part of appli- f «"v«0'«~»t and to teqp the field of 

cation Ser. No. 07/817.575. filed Jan. 7, 1992, now cle«. The presence of sahne. wtiicb is a highly 

abandoned, the fuU disclosures of which are incoqwrated 20 conductive declrolyte. can also cause shorting of the elec- 
hcf^o by reference Uosurgical electrode lo both monopolar and bipolar modes. 

Such sbortuig causes imoeocssary beating in the treatment 
BACKGROUND OF THE INVENTION environment and can further cause non-specific tissue 

desimction. 

1. Field of the Invention ^ MaSoy surgical procedures^ sudi as oral, laparoscopic and 

The present iovcnlion relates generally to the field of sf^sic^ procedures, are not performed with the target 

clectrosurgery aodi more particularly, to surgical devices tissue submerged under an irrigant. In laparoscopic 
and metho<fe which employ high ficequency voltage to cut procedures, such as the resection of the gaU bladder from the 
and ablate tissue. ^ver, for example, the abdominal cavity is pressurized with 

The field of electrosurgery inchides a number of loosely 3Q carbon dSoxide (pneumoperitoneum) to provide woridiig 
related surgical techniques which have in common the space tor the instruments and to sonprove the surgeon's 
application of electrical enei|^ to modify the structure or visibility of the surgical sile. Other pfoceduxes, such as the 
integrity bfpatient tissue. Electxosurgical procedures usually aUation of muscle or gingiva tissue in the mouth, the 
operate through the application of very high frequency ablatioo and necrosis of diseased tissue, or the ablation of 
currents to cut or ablate tissue structures, where the opera- 35 e|ndermal ttssue, axe also typically pedGoimed in a "diy^ 
tion can be monopolar or bipolar. Monopolar techniques rdy environment or field (Le^^ not submerged trader an efectii- 
on external grounding of the patient, where the surgical . cally ooaducting imgaat). 

device defines only a single electrode pole. Bq>olar devices Present electibsuzgical techniques used for tissue ablation 
oHnprise both electrodes for the appKcation of cuircnl also suf&rfioin an inability, to control the depdi of necrosis 
between their surfaces^ 40 in the tissue being treated Most electrosurgical devices rely 

Electrosurgical procedures and techniques are particularly on creation of an electric arc between the treating electrode 
advantageous siiKX they generally reduce patient bleeding and the tissue being cut or ablated to cause the desired 
and trauma associated with cuttmg operations. Current elec- localized heating. Such arcs^ however, ofren create veiy high 
trosurgical device and procedures* however, suffer from a temperatures causing a depth of necrosis greater than 500' 
number of disadvantages. For example, monopolar devices 45 /on, frequently greater than 800 /on, and sometimes as great 
generally direct electric current aloi^ a defined path from as 1700 foa. The inability to control such depth of necrosis 
the exposed or active electrode through the patieot^s body to is a significant disadvantage in usii^ electrosurgical tech- 
the return electrode, which is externally attached to a suit- niques for tissue ablation, particularly in arthroscopic pn>> 
able location on the patient This creates the potential danger cedures for ablating and/or reaping fibrocartilage, articular 
that the electric current will flow through undefined paths in 50 cartOage, meniscal tissue, and the like, 
the patient's body, thereby increasing the risk of unwanted in an effort to overcome at least some of these limitadons 
electrical stimulation to portions of the patient's body. In of electtosuigery, laser apparatus have been developed for 
addition, since the defined path through the patient's body arthroscopic and other {vocedures. Lasers do not 

has a relatively high impedance (because of the large dis- suffer from electrical shorting in conductive environments, 
tance or resistivity of the patient's body), large voltage 55 and certain types of lasers allow for very controlled cutting 
differences must typically be applied between the return and with limited depth of necrosis. De^ite these advanUges, 
active electrodes in order to gei^rate a cunent suiuble for laser devices suffer from their own set of deficiencies. In the 
ablation or cutting of the target tissue. This current, however, fi^i place, laser equipment can be very expensive because of 
may inadvertently flow along body paths having less imped- the costs a^odated with the laser li^t sources. Moreover, 
ancc than the defined electrical path, which will substan- ^ those lasers which permit acceptable depths of necrosis 
tially increase the current flowing through these paths* (such as eximer lasers, erbmm:YAG lasers, and the like) 
possibly causing damage to or destroying tissue along and provide a very low volumetric ablation rate, which is a 
surrounding this pathway. particular disadvantage in cutting and ablation of 

Bipolar electrosurgical devices have an inherent advan- fibrocartilage, articular cartilage, and memscal tissue. The 
tage over monopolar devices because the return current path 65 bolmium:YAG and Ndr^G lasers provide much higher 
does not flow through the patienL In bipolar electrosurgical volumetric ablation rates, but are much less able to control 
devices* bodi the active and remm electrode are typically depth of necrosb than are the slower laser devices. The CO2 
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lasers provide high rate of ablation and low depth of tissue The method of the prcseal invcQtioa comprises positioo- 

necrosis, but cannot operate in a liquid-filled cavity. ing aa clcctrosurgical probe adjacent the target tissue so that 

For these and other reason^; improved systems and meth- »^ active electrode is brotight into dose projdmity 

ror iuci,c ^^^^^2 7™^ • I Ki / ^ to A« targ«^t sue. A rcium electrode ts positioned within an 

odsared^ircdfortheele<^g^ablaiio^^^ electrically conducting liquid, such aTLtonic saline, to 

tissue. These systems and methods should be enable of ^^^^^^ ^^^^^ ^h between the target site and the 

selectively cutting and abUtmg tissue and other body ^c- ^^^^ electrode. High frequency voltage is then appHed 

tures m elccUically conductive environments, such as between the active and return electrode through the current 

regions fiUcd with blood or irrigated with electrically con- created by the electrically conducting liquid in 

dudivc solutions, such as isotonic saline, and in relatively ^^^^^ ^ bipohr or monopolar manner. The probe noay then 

dry environments, such as those encountered in oral, translated, reciptocatcd or otherwise naanqiulated to cut 

dennatological, laparoscopic, thoracosopic and open surgi- the tissue or effect the desired depth of ablation, 

cal procedures. Such apparatus and methods should be able j^ic current flow path may be generated by submerging 

to perform cutting and ablation of tissues, while limiting the the tissue site in an electrical conducting fluid (e.g., arthro- 

depth of necrosis and limiting the damage to tissue adjacent soopic surgery and the like) or by directing an electrically 

to the treatment site. conducting liquid along a fluid paUi past the return electrode 

2. Description of the Background Art and to the target site to generate the current flow path 

_ . . ^ , . . . ^ between the tareet site and the return electrode. This latter 

uevices mcorporaung raoio uequcncy «c.iruuc. .u. «^ ^^^^ ^ pani^y effective in a dry cnviromnenl (i.e. 

m electrosurgical ek^^o^^j^nr ^echmque^ i^J^ the tissue S not submerged in fluid), such as open, endo. 

described m Rand ^ aL (Iff5) /M^ /;^ /^^^^^^^ 20 scopic or oral surgery, because the elcctricaUy conducting 

and U.S. Pat Nos. 5,281,216; 4,943;i90; 4,936301; 4p93, provides a Citable current flow path from the target 

691; 4,228.800; and 4,202337. VS. Pat Nos. 4,943390 and ^ ^ cIcctrode.Thc active elcctiodc is preferably 

4,036301 describe methods for injecting non^nducting disposed at the distal end of the probe and the return 

liquid over the tip of a monopolar electrosurgical electrode clectiode is spaced from the active electrode and endoscd 

to electrically isolate the electrode, while energized, from a ^5 within an insulating sheath. This minimizes exposure of the 

surrounding electrically conducting irrigant. US. Pat Nos. return electrode to surrounding tissue and inioiinizes pos- 

5,195,959 and 4,674,499 describe monopolar and bipolar sible shorting of the current between the active and return 

electrosurgical devices, respectively, that include a conduit electrodes. In oral procedures, the probe may be introduced 

for irrigating the surgical site. direcdy into the cavity of the open mouth so that the active 

U,S. PaL Nos. 5317,455, 5.423303, 5,102,410, 5382, 30 electrode is positwncd against gingival or mucosal tissue. In 

797, 5390373, 5304,170. 5312395, 5336317 describe endoscopic procedures, the probe wiU lypicaUy be passed 

laser treatment methods for removing abnormal skin cells, through a oonveodonal trocar cannula while viewing of the 

such as pigmenUtions, lesions, sofi tissue and the like. VS. operative site is provided through the use of a laparoscope 

PaL Nos. 5.445,634 and 5370,642 descrflx methods fi)r disposed in a separate cannula. 

using laser energy to divide, incise or resect tissue daring 35 In a sped&c aspect of the invention, the high frequency 

cosmetic surgery. VS. Pat No. 5361,410 is directed to a voltage applied between the active and return electrodes 

method and apparatus for detecting and removing malignant generates high voltage gradients in the vicinUy of &e probe 

tumor tissue. U.S. PaL Nos. 5380316, 4,658,817, 5389, tip. These high voltage gradients are sufadwit to create an 

096, PCT application No. WO 94A4383 and European electric field at the distal boundary of the active clcctrodc(s) 

Patent ^^plication No. 0 515 867 descrflx methods and 40 that is sufficiently high to break down the tissue through 

apparatus for percutaneous myocardial revascularization. molecular dissociation or disintegration. The high frequency 

These methods and apparatus involve directing laser energy voltage in^arts energy to the target site to ablate a thin layer 

against the heart tissue to fonn transverse channels through of tissue without cau^ng substantial tissue necro^ beyond 

the myocardium to increase blood flow from the ve'ntricular the boundary of the thin layer of tissue ablated. This ablative 

cavity to the myocardium. 45 process can be precisely controlled to effect the volumetric 

removal of tissue as thin as a few layers of cells with 

SUMMARY OF THE INVENTION minimal beating of or damage to surrounding or undeilyii^ 

Hie present invention provides a system and method for tissue structures, 

selectively applying electrical energy to structures within or i^^Ucants beUcve that this precisely controlled ablauoo 

on the surface of a patient's body. The ^m and method 50 is at least partly caused by the high electric field genOTl«l 

aUow the surgical team to perform electrosurgical around the tip of the active electrodc(s) within the elcctn- 

inlcrventions, such as ablation and cutting of body cally conductive liquid. The electric fieW v^Ktrizes Uie 

structures, vj^iiile limiting the depth of necrosis and limiting electrically conductive liquid into a thin layer over at least 

damage to tissue adjacent Ae treatment site. The system and a portion of the active dedrode sur&ce and dieo mizes the 

method of the present invention are uscftil for surgical 55 vapor layer dne to the presence of an iooizable ^^ks 

procedures in relatively dry environments, such as treating vnthia the liquid. This ionization and the presence of high 

and shaping gingiva, £6r tissue dissection, e.g. scparaiiwi of electric fields in a low density vaporized layer induces the 

gaU bladder from the live^ ablation and necrosis <rf diseased discharge of h^Uy energetic electrons and photons m the 

tissue, sudi as fibroid tumors, and dcrmatological proce- form of ultraviolet energy from the layet. Hie ultia- 

durcs involving surface tissue ablation on the epidermis, 60 viofet eneigy andtor energetic dectioos cause disimegia^ 

such as scar or uttoo removal, tissue rejuvenation and the of the tissue molecules adjacent to the vapor layer. Tins 

like. The present invention may also be useful in clectricafly energy discharge can be precisdy controlled to effect the 

conducting environments, such as arthroscopic or cysto- vohmieliic ronoval of tissue thicknesses ranging from mil- 

scopic surgical procedures. In addition, the prcsait invention limeteis to a few layeis of cdb widioul heating or otherwise 

is usefid for canalizing or boring channels or holes through 65 damaging surrounding or uoderiyii^ cell structures, 

tissue, such as the ventricular wall of the heart during Tlie active eIectrode(s) will be spaced away from the 

transmyocarcfial revascularization ^ocechires. target tissue by a suitable distance daring the ablation 
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process. This spacing allows for the cootinual resupply of 
electrically conducting liquid at the inicrCace between the 
active clectfode(s) and the target tissue surface. This con- 
tinual rcsupply of the electrically conducting liquid helps to 
ensure that the thin vapor layer or region wfll remain over at 
least a portion of the active clcctfodc(s) between the active 
electrode(s) and the tissue surface. Preferably, the active 
.clectiodc(s) will be translated aiKl/or rotated transversely 
relative to the tissue, Le., in a h'gbt brushing motion, to 
maintain the supply of electrically conducting fluid in the 
region between the active electrode(s) and the tissue. This 
dynamic movement of the active electrode(s) over the tissue 
site also allows the electrically conducting liquid to cool the 
tissue surrounding recendy ablated areas to minimize dam- 
age to this surrounding tissue. 

The apparatus according to the present invention com- 
prises an electrosurgical probe having a shaft with a proxi- 
mal end, a distal end, and at least one active electrode at or 
near the distal end. A connector is provided al or near the 
proximal end of the shaft for electrically coupling the active 
electrode to a high firequcncy voltage sotucc. A return 
electrode coupled to the voltage source is spaced a sufScient 
distance from the active electrode to substantially avoid or 
minimize current shorting therebetween and, in dry 
eoviroomeats, to shield the return electrode from tissue at 
the taiget site of ablation or from the surgeon. In iirigant 
flooded environments^ such as arthroscopic surgery, the area 
of the retum electrode is sufSdently large to result in low 
current densities that effectively prechide damage to nearby 
tissue. The return electrode may be provided integral with 
the shaft of the piobe or it may be separate from the shaft 
(e.g., on a liquid supply instrument). In both cases^ Uie return 
electrode defines an inner, annular surface of the padbway for 
flow of electrically conducting fiquid tfaercthiougli. The 
liquid is directed past the surface of the retum electrode and 
over the active electrode to thereby provide a return current 
flow path between the target tissue site and the return 
electrode. 

The active and retum electrodes wiD preferably be con- 
figured such that, upon the application of a sufficient high- 
frequeiK^ voltage, a thin layer of the electrically conducting 
layer is vaporized over at least a portion of the active 
electrode(s) in the region between the active etectrode(s) and 
the target tissue. To accomplish this, the active electfodc($) 
will be configured such that high electric field densities form 45 
at the distal tips of the active electrode(s). By way of 
example, the present inventioamay utilize an electrode array 
of electrode terminals flush with or recessed firom or extend- 
ing from the distal end of the probe. The electrode terminals 
will preferably have a sufficiently small area, extension (or 50 
recession) length from the probe and sharp edges and/or 
surface asperities such that localized high current densities 
are promoted on the electrode terminals which, in turn, lead 
to the formation of a vaporized layer or region over at least 
a portion of the active electrode(s) followed by the high 55 
electric field induced breakdown (i.e., ionization) of ioniz- 
able species within the vapor layer or region and the 
emission of photon and/or electrons oif sufficient energy to 
cause dissociation of molecules within the target tissue. 

In an exemplary embodiment, the active electrode(s) are tio 
sized and arranged to create localized sources of cnc^ 
(e.g., point sources or sources with a relatively small effec* 
tive radhis) at the distal tips of the eIectrode(s) when a 
sufficiently high frequency voltage is applied to the return 
and active electrodes. These small localized sources gener- 
ate intense energy at the distal ends of the electrodes toi 
molecular dissociation or ablation of tissue in contaa with 
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or in dose proximity to the electrode tips. In addition, since 
the localized sources have relatively small radii, the energy 
fiux decreases with the square of the distance from the 
localized sources so that the tissue at greater distances from 
5 the electrode tips are not s^nificantly affected by the energy 
flux. 

A further undeistanding of the nature and advantages of 
the iiiventx>a will become apparent by reference to the 
remaining portions of the deification and drawing$. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a per^ctive view of the electrosurgical system 
inchiding an electrosurgical probe, an electrically conduct- 
ing liquid supply and an electrosurgical power stqiply con- 
is structed in accordance with the prindples of the present 
invention; 

FIG. 2A is an enlarged, cross-sectional view of the distal 
tip of the electrosurgical probe of FIG. 1 illustrating an 
electrode arrangement suitable for rapid cutting and ablation 
20 of tissue structures; 

FIG. 2B is an enlarged end view of the distal tip of the 
electrosurgical probe of FIG. 1; 

FIG. 2C Is a cross-sectional view of the pioxzmal end'of 
the electrosurgical probe, illustnitir^ an arrangement for 
^ coupling the probe to the electrically conducting fiquid 
supply of FIG. 1; 

FIG. 3 is a detailed cross-sectional view of an alternative 
embodiment of the electrosurgical probe of FIG. 1; 
^ FIG. 4 is an end view of the distal end of the electrosur- 
gical probe of FIG. 3; 

FIG. 5 is an end view of an another embodiment of the 
electrosurgical probe <^ FIG. 1; 
FIG. 6 is a partial ctoss-sectKxia] side view of a fiirther 
35 embodiment of the etectrosurgical pirobe with the electrode 
array dt^sed transversely to the axis of the probe; 

FIG. 7- K a partial front cross-sectional view of an 
electrosurgical probe and an electrically conductive liquid 
■ supply shaft illustrating nse of the probe and the shaft in 
40 ablating: target tissue; 

FIG. 8 is an enlarged, cross-sectional view of the distal tip 
of yet another embodiment of the electrosurgical probe of 
FIG.1; 

FIG.9 is a detaOed end view of tbe probe of FIG. 8; 
FIG. 10 is a side view of an electrosurgical probe having 
a shaft with an angled distal portion; 

FIG. U is a side view of an ekctrosurgtcal probe having 
a shaft with a perpendicular distal portion; 

FIG. 12 is a schematic view of an electrosurs^cal probe 
having two screwdriver-sbaped electrodes extending from 
the distal end; ^ 
FIG. 13 is an end view of the probe of FIG. 12; 
FIG. 14 illustrates use of the probe of FIG. 12 for the rapid 
cutting of tissue; 

FIG. 15 is a cross-sectiooal view of the distal tip of the 
electrosu^al probe, illustrating electric field lines between 
the active and return electrodes; 

FIG. 16 is an enlarged cross-sectional view of the distal ' 
lip of the probe of FIG. 15, illustraling a vapor layer formed 
between the active electrodes and the target tissue; 

FIG. 17 is a cross-sectional view of an alternative dec- 
trcsurgical probe for applying high frequency voltage to 
epidermal tissue layers; 
65 FIG. 18 is a sectional view of the human heart, illustratittg 
the electrosurgical probe within the ventricular cavity fr>r 
performing a transmyocardial revascularization procedure; 
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FIG. 19 is a cross-secttoaal view of the probe boring a The elecUosuigical probe will compose a shaft having a 

channel through the veatricolar wall; proximal end and a distal end whidi supports an active 

HG. 20 depicts an alternative cmbodimcnl of the probe of electrode. The shaft may assume a wide variety of 

HG, 19 having an inner himcn for aspirating fluid and gases configurations, with the primary purp<^ bemg to mccham. 

from the traosmyocardial channel; 5 caUy ^pport the active electrode and permU the treatn^ 

. . ... . ^ , .... physiaan to mampulate the electrode from a proximal cod 

HG 21 depicts a distal poruon of an ahemative embodi- the shaft wiU be a narrow-diameter rod 

mem of the probe of FIGS. 2A-2C incorporalmg a single ^^yy ^^ving dimensions which permit it to 

electrode with a tubular geometry; ^ introduced into a body cavity, sucb as the mouth or the 

FIG, 22 IS a cross-sectional view of the distal end of the abdominal cavity, through an assodalcd trocar or cannula in 

probe of FIG. 21; a minimaQy invasive procedure, such as arthroscopic, 

FIG. 23 is a side cross-sectional view of a disUl portion laparoscopic, thoracosoopic, and other endoscopic proce- 

of a further embodiment of the probe of FIGS. 2A-2C dures. Thus, the shaft will typically have a length of at least 

incorporating a multiplicity of electrodes which converge to 5 cm for oral procedures and at least 10 cm, more typically 

a single electrode lead; and ^ j being 20 cm, or longer for endoscopic procedures. The shaft 

FIG. 24 is a side cross>sectional view of a distal portion wOl typically have a diameter of at least 1 mm and fre- 

of yet another embodiment of the probe of FIGS. 2A-2C queotly in the range from 1 ta 10 mm. Of ccmrse, for 

r *: i_ j, j - _r i_ ^t^. ^^^^^...^^ »u* ^iri^ ^u. A 

trode lead. have any suitable length and diameter that would facilitate 

handling by the surgeon. 

The shaft may be rigid or flexible, with flexible sha^ 
optionally being combined with a generally rigid external 

The present invention provides a system and method for tube for mechanical support. Flexible sh^fis may be com* 

selectively applying electrical energy to a target location bined with pull wires, shape memory actuators, and other 

within or on a patient's body, such as solid tissue or the like, 2s known mechanisms for efifectii^ selective deflection of the 

particularly induding gingival tissues and mucosal tissues distal end of flie shaft to facilitate positioning of the elec> 

located in the mouth or epidermal tissue on the outer sldn. trode array. The shaft will usually iitchide a plurality of wires 

In addition, tissues which may be treated by the system and or other conductive elements running axially therethrough to 

metlK^ of the present invention indude tumors, abnormal permit connectk>n of the electrode array to a connector at the 

tissues, and the like. The invention may also be used for ^ proximal end of the shaft. Specific shaft designs will be 

canalizing or boring channels or holes through tissue, such described in detail in connection with the figures hereinafter, 

as the ventricular wall during transmyocardial revascular- The drcumscribcd area of tbc electrode array is in the . 

ization procedures. For conveoieoce, the remaining disclo- range from 0.25 mm^ to 75 mm^, preferably from 0.5 mm* 

sure win be directed specifically to the cutting, taping or to 40 mm^ and will usually indude at least two isolated 

ablatk>n of gingival or mucosal tissue in oral surgical 35 electrode terminals, more usually at least four electrode 

procedures, the surface tissue ablation of the ^idermis in terminals, preferably at least six electrode terminals, and 

dermatological procedures and the canalization of channels . often 50 or more electrode terminals, disposed over the 

throi^ the myocardium of the heart, but it will be appre- distal contact surfaces on the shaft. By bringing the electrode 

dated that the system and method can be applied equally array(s) on the contact sttrface(s) in dose proximity with the 

well to pFOoedures invohaag other tissues of the body, as ^ target tissue and applying high frequency voltage between 

well as to other procedures ioduding open surgery, laparo- the array(s) and an additional common or return electrode in 

scopic surgery, tbmooscopic surgery, and other endosciypic direct or indirea contact with the patient's body, the target 

surreal procechues. tissue is selectively ablated or cut, permittii^ selective 

In addition, the present invention is particularly usefril in removal of portions of the target tissue while desirably 

procedures where the tissue site is flooded or submerged 45 minimizing the depth of necrosis to surrourKling tissue. In 

with an electrically conducting fluid, such as isotonic saline. particular, this invention provides a method and apparatus 

Such procedures, e.g., arthroscopic su^ery and the like, are for effectively ablating and cutting tissue whidi may be 

described in detail in co-pending PCX International located in close proximity to other critical organs, vessels or 

Application, VS, National Phase Ser. No. PCT/VS94/ stmctures (e.g., teeth, bone) by simultaneously (1) causing 

Q5168, filed on May 10, 1994, the complete dis^osure of so electrically conducting liquid to flow between the comm<»i 

whidi has been inooiporated herein by nhtcaoc. and active electrodes, (2) applying electrical energy to the 

The present invention may use a single active electrode or target tissue surrounding and immediately adjacent to the tqp 

an electrode array distrftuted over a distal contact snz&ce of of the probe, (3) brmging the active ekctrode(s) in close 

a probe. The electrode arr^ usually mduite a plurality of proximiQr with the target tissue using the probe itself and (4) 

independently current-limited and/or power-conUoUed ^ec- 55 optionally moving the electrode array axially and/or trans- 

trode terminals to apply electrical energy selectivdy to the vetsely Cfva the tisaie. 

target tissue while liiniting the unwanted applicaiioa of In one configuration, each individnal electrode tenninalm 

elccttical energy to the surrounding tissue and environment the electrode array is electrically insulated firom all other 

resulting from power dissipation into surrounding electa- electrode terminals in the array within said probe and is 

calfy conductive liquids, such as blood, normal saline, and fo connected lo a power source wfaidi is isolated from cadi of 

the like. The electrode terminals may be independently the other electrodes in the array or to circuitiy which limits 

current-limited by using isolating the terminals from eadk or internets cuneot flow to the dectrode ^^len low resis- 

other and connecting each terminal to a separate power tivity material (e.g., blood or dectrically conductive saline 

source that is isolated from the other electrode terminals. irrigant) causes a lower impedance path between the com- 

Altetnatively, the electrode terminals may be coimected to 6S oion electrode and the individual electrode tenmnal The 

eadi other at either the proximal or distal ends of the probe isolated power sources for each individual electrode may be 

to fbnn a single wire that couples to a power source. sq>araie power supply circuits having internal inqtedance 
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characteristics which limit power to the associated electrode will have a contact area (per electrode) below 5 mm^, 
terminal whcQ a low impedance rcmm path is encountered, preferably being in the range from 0,0001 mm* to 1 mm*, 
may be a single power source which is connected to each of and more preferably firom 0.005 mm* to 0_5 mm*. The use 
the electnxies through independently actuatable switches or of small diameter electrode terminals increases the electric 
may be provided by indqiendent current limiting elements, 5 field intensity and reduces the extent or depth of tissue 
sudi as inductors, capacitors, resistois and/or combinations necrosis as a consequence of the divergence of currem flux 
thereof. The cunent limiting elements may be provided in lines which emanate from the exposed sur£ioe of eadi 
the probe, coooectois, cable, controller or along the con- electrode terminal. Energy deposition in tissue 5u£5cient for 
ductive path from the controller to the distal tip. irreversible damage ^e., necrosis) has been found to be 
Alternatively, the resistance and/or capacitance may occur limited to a distance of about one-half to one electrode 
on the surface of the active elecirode(s) due to oxide layers diameter. This is a particular advantage over prior electro- 
which form seleaed electrode terminals (e.g^ tiUniom or a surgical probes emjdoying single andA>r larger electrodes 
resistive coating on the surface of meul, such as platinum) where the depth of tissue necrosis may not be sufficiently 

The tip region of the probe may be composed of many limited, 
independent electrode terminals designed to detiver electri- 15 In previous electrosurgical devices, increased power 
cal energy in the vicinity of the tip. The selective application application and ablation rates have been achieved by 
of electrical eoeigy to the target tissue is achieved by increasing the electrode area. Surprisingly, with the present 
connecting each individual electrode terminal and the com- invention, it has been found that the total electrode area can 
mon electrode to a power source having independently be increased (to increase power delivery and ablation rate) 
controlled or cunent limited channels. The common elec- 20 without increasing the depth of necrosis by providing mul- 
trodc may be a tubular member of conductive material tiple smaU electrode tecmmals. Preferably, the tenninals will 
proximal to the electrode array at the tip which also serves be spaoed-^art by a distance m the rai^e fiiom about 
. as a conduit for the simply of the electrically conducting one-half diameter to one diameter for optimttm power 
liquid between the active and common electrodes. The delivery, as d&cussed below. The depth of necrosis may be 
application of high frequency vohage between the common 25 further controlled by switching the appHed voltage off and 
electrode and the electrode array results in the generation of on to produce pulses of current, the pulses being of sufiSciettt 
high electric field intensities at the distal tips of the elec- duration and associated energy density to effect ablation 
trodes with conduction of high frequency current from each and/or cutting while being buned off for perib(fe sufftckntly 
individual electrode terminal to the common electrode. The long to allow for thermal relaxation between energy pukes, 
current fiow from each individual electrode terminal to the 50 In this manner, the energy pulse duration and magnitude and 
common electrode is contr<^d by cither active or passive the lime interval between energy pulses are selected to 
means, or a combioatk>n thereof, to deliver electrical energy achieve efficient rates of tissue ablation or cutting while 
to the target tissue while minimizing energy delivery to allowing the temperature of the treated zone of tissue to 
surrounding (noo-target) tissue and any conductive fluids * re lax" or return to normal physiologic temperatures 
which may be present (e.g-, blood, electrolytic irrigantssuch 35 (usually to within 10* C. of oonnal body tenq>eratttre [37* 
as saline, and the like). C], preferably to within 5* C.) before the onset of the next 

In a preferred aspect, this inveottoo takes advantage of the . energy (cunent) pulse, 
differences in electrical resistivity between the target tissue In addition to the above described method^ the a^Ucant 
(e.g., gingiva, muscle, fasda, tumor, epidermal, heart or has discovered another mechanism for ablatmg tissue while 
other tissue) and the surrounding conductive liqtiid (e-g-, 40 minimizing the depth of necrosis. This mechanism involves 
isotonic saline irrigant). By way of exarxrple, for any selected applying a high frequency voltage between the active elec- 
level of applied voltage, if the electrical conduction path trode surface and the return electrode to develop high 
between the common electrode and one of the individual electric field intensities in the vicinity of the target tissue 
electrode terminals within the electrode array is isotonic site. The high electric field intensities lead to electric field 
saline irrigant liquid (having a relatively low electrical 45 induced molecular breakdown of target tissue through 
impedance), the current control means connected to the molecular dissociation (rather than thermal evaporation or 
individual electrode will limit current flow so that the carbonizatkin). In other words, the tissue stracture is volu- 
heating of intervenii^ conductive liquid is minimized. On metrically removed through molecular d^integration of 
the other hand, if a portion of or all of the electrical complex oiganic molecules into non-viable hydrocarbons 
conduoion path between the common electrode and one of 50 and nitrogen compounds. This molecular dhintegration 
the individnal electrode terminals within the electrode array completely removes the tissue structure, as opposed to 
is gingival tissue (having a relatively h^ber electrical transforming the tissue material from a solid form directly to 
impedance), the current control circmtry or switch con- a vapor form, as is typically the case with ablation, 
nected to the individual electrode wiU allow current flow The high electric field intensities may be generated by 
suflfcicnl for the dcposilipn of electrical energy and assod- 5$ applying a high frequency voltage that is suflScient to 
ated ablation or electrical breakdown of the target tissue in vaporize the electrically conducting liquid over at least a 
the immediate vidniy of the electrode surface. p<«ion of the active electrode(s) in the region between the 

The application of a high frequency voluge between the distal tip of the active electrode and the target tissue. Since 
commoo or return electrode and the electrode array for the vapor layer or vaporized region has a relatively hi^ 
appropriate time intervals effects ablation, cutting or reshap- 60 electrical iEq>edance, it increases the voltages differential 
ihg of die targ« tissue. The tissue vohune over which energy between the active electrode tip and the tissue and causes 
is d^s^ated (le., a high volta^ gradient exists) may be ionization within the vapor layer due to the piesence of an 
precisely controlled, for example, by the use of a mult^lic- ionizable species (e.g„ sodium when sotonic saline is the 
ity of small electrodes whose effective (fiameters range firom electrically conducting fluid). This ionization, under optimal 
about 2 mm to 0.01 nun, preferaUy from about 1 mm to COS 65 conditions, induces the discharge of energetic electrons and 
mm, and more preferably from about 0 J mm to 0.1 muL photons from vapor layer and to the surfrice of the target 
Electrode areas for both circular and non-circular terminals tissue. This energy may.be in the form of energetic photons 
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(eg., ultraviolet radiatioa), energetic particles (e.g.. As discussed above, applicaots have found that the dcn- 

ckctrons) or a combination thereof: sity of the elcctricaUy conducting liquid at the distal tips of 

TTic ncccssaiy conditions for fonning a vapor Uyer near the active electrodes should be less than a oidcal vahic to 

the active electrode tip(s). ionizing Uie atom or atwns witHn fonn a suiuble vapor layer. For aqueous sohidons, such as 

the vapor layer and induciM the discharge of cneigyfiom 5 water or isotonic saliiw. this upper density Hmit is ap^^ 

plasmawithin the vapor UyW win depend 00 a variety of matcly aloms/cm^ which corresponds to about 3xl(r 

factors, such as: the number of cleciiodc terminals; electrode grams/cm^ Applicant's also believe that once the density in 

size andspacin© elcciiodc surface area; a^rities and sharp the vapor layer reaches a cnucal vahie (e.g., approximately 

edges on the electrode surfaces; electrode matcriab; appUcd 10^ atoms/cm^ for aqueous soluuons), electron avalanche 

voltage and power, cunent limiting means, such as indue- 10 avalanche is retarded when the 

tots; electrical conductivity of the fluid in contact with the spzxx charge generated fields arc on the order of the external 

electrodes; density of the fluid; and other factors. Based on field. Spatial extent of this region should be larger than the 

initial experiments, applicants bcUeve that the ionization of distance required for an electron avalanche to become 

atoms within the vapor Uyer produced in isotonic saline critical and for an ionization front to develop. This ioniza« 

(containing sodium cbtoride) leads to the generation of is tion front develops and propagates across the v^or layer via 

energetic photons having wavclei^lhs, by way of example, a sequence of processes occumng the region ahead of the 

in the range of 306 to 315 nanometers (ultraviolet ^ctrum) &ont, viz, heat by electron injection, lowcrmg of the local 

. . . ^„«_n.i \ r tjz*:^^ Krnt^H ^mcitv hi^^lnw thft rriHrral vAhie ;ind avalanche OTnwth 

ana ^00 u> jyu aauwucici^ ^vi^iut^ ^^c-uuuj/. nu aM**x»A\/u, — j - ^ 

the free electrons within the ionized vapor layer are accel- of the charged particle concentration. 

erated in the high electric fields near the electrode tip(s). 20 Electrons accelerated in the electric field within the vapor 

When the density of the vapor layer (or within a bubble layer will apparently become trapped after one or a few 

formed in the electticany conducting liquid) becomes suf- scatterings. These injected electrons serve to create or sus- 

ficiently low (Lc^ less than approximately 1(P atoms/cm^ tain a low density region with a large mean free path to 

for aqueous solutions), the electron mean free path increases enable subsequently injected electrons to cause impact ion- 

to enable subsequently injected electrons to cause impaa 25 ization within these regions of low density. The energy 

ionization within these regions of low density (i.e., vapor evolved at each recombinatbn is on the order of half of the 

layers or bubbles). Energy evolved by die energetic elec- energy band gap (Le., 4 to 5 eV). It appears that this energy 

irons (e.g., 4 to 5 eV) can subsequently bombard a molecule can be transferred to another electron to generate a highly 

and break its bonds, dissociating a molecule into free energetic electron. This second, h^y energetic electron 

radicals, wfaidi then combine into final gaseous or fiquid 30 ^*ve suflScicnt energy to bombard a molecule to break 

species. bonds, Le., dissociate the molecule into free radicals. 

The photon energy produces photoablatioo through pbo- The electrically conducticg liquid should have a threshold 

tochcmical and/or jiiotothcrmal processes to disintegrate conductivity in order to suitably ionize the vap<w layer for 

tissue thidcnesses as small as several cell layers of tissue at the inducement of ene^etic electrons and photoi^. The 

the target site. This photoablation b a "cokT ablation, whkii 35 electrical conductivity of the fluid (in units of milliSiemans 

means that the photon energy transf^ very little heat to per centimeter or mS/cm) will usually be greater than 02 

tissue beyond the boundaries of the region of tissue ablated. mS/cm, preferably will be greater than 2 mS/cm and more 

The cold ablation provided by photon energy can be pre- prefer^ly greater than 10 mS/cm. In an exemplary 

ciscly controlled to only affect a thin layer of cells wittout embodiment, the electrically conductive fluki is isotonic 

heating or otherwise damaging surroundii^ or underiyii]^ 40 saline, which has a conductivity of about 17 mS/cm. The 

cells. The depth of necrosis will be typically be about 0 to electrical conductivity of the channel traiKng the ionization 

400 microns and usually 10 to 200 microns. Applicants front should be sufficiently high to mainlata the energy flow 

believe that the "fragments^ of disintegrated tissue mol- required to heat the liquid at the iooizatioii front and 

ecules carry away much of the energy which is depdiated on maintain its density below the critica} kveL In additK>n, 

the surface of the target tissue, thereby allowing molecular 45 when the dectrical conductivity of the liquid is sufficiently 

dbintegration bf tissue to occur while limiting the amount of high, ionic pie-breakdown anient levels (ix., cuirent levels 

heat transfer to the sunounding tissue. prior to flie initiation of ionizatioo within the vapor layer) arc. 

In addition, other competing mechanisms may be con- suflfcicnt lo also promote the inidal growth of bubbles 

tributing to the ablation of tissue. For example, tissue within the electrically conducting liquid g.e^ regions whose 
destruction or ablation may also be caused by dielectric 50 density is less than the critical densi^). 

breakdown of the tissue stmctural elements or cell mem- Asperities on the surface of the active electrodc(s) appear 

branes from the highly concentrated intense electric fields at . to pnxnote localized Mgb cuneat densities which, in mm, 

the tq» portions of the electiode(s). Acoordii^ to the teach- promote bubble oucleation at the site of the asperities wbosc 

ing$ of the present invention, the active electrodc(s) are eock>sed density p,e^ vapor density) is below the critical 
sized and have exposed snifrices areas wtucb, under proper 55 density to initiate ionization breakdown within tibe bubble, 

conditions of applied voUage, cause the fonnatroo of a Hence, a ^ecific confignratiott of the presem toventioa 

v^rized region or layer over at least a portion of the creates r^ions of high cunem dendties on the tips of the 

surface of the active elficliode(s). This Uy» or r^ion of electiode(s) p^e., the suifecc of the eIe<»ode(s) which are to 

vaporized electrically conductmg liquid creates the condi- ei^age and ablate or cot tissue). Regions of high coirent 
tions necessary for foodzatiott within the vaporized region or 00 densitijBS. can be achieved via a variety of methods, such as 

hycr and the geoeratioa of energetk electrons and photons. producing sharp edges and comers on the distal lips of tl» 

In addition, this layer or region of vaporized electricaUy electrodes or vapor blasting, cheinicallyetchii^ or nieciiam- 

conducting liquid provides a High electrical tnipedattce cally abrading the dtstal end faces of the active electrodes to 

between the electiode and the adjacent tissue so that only produce surface asperities thereon. Alternatively, the elec- 
low levels of cunem flow across the vaporized layer or 65 trode terminals may be ^)ecifrcally deseed to increase the 

regkmiiiU) the tissue, thereby iniiiimizmgjouleaa heating in, edge/sar&ce area ratio of the electrode terminab. For 

and associated necrosis o^ the tissue. exanq>Ie, the electrode terminal(s) m^y be hollow tubes 
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haviQg a distal, circuxDiereQtiai edge surrouDdiag ao open* beoce removed from the operatioa site) immediately adja- 
ing. The tenninaJs may be formed in an array as described ccot the electrode array may reach even higher temperatures, 
above or in a scries of coQCCDtric terminals on the distal end The preferred power source of the present invention 
of the probe. High current densities will be generated around delivers a high frequency current sclccuble to generate 
the circumferential edges of the electrode tenoainals to 5 average power levels ranging finom tens of milliwatts to tens 
promote nucleate bubble formation. of watts per electrode, depending on the target tissue being 

The voltage applied between the common electrode and ablated, the rate of ablation desired or the maximum allowed 
the electrode array will be at high or radio frequency, temperature selected for the probe tip. The power source 
typically between about 5 kHz and 20 MHz, usually being allows the user to selca the current level according to the 
between about 50 kHz and 2.5 MHz, and preferably being jq specific requirements of a particular oral suigery, dermato- 
between about 50 kHz and 400 kHz. The RMS (root mean logical procedure, open suigeiy or other endoscopic surgery 
square) voltage applied will usually be in the range from procedure. 

about 5 volts to 1000 volts, preferably being in the range The power source may be current limited or otherwise 
frona about 50 volts to 800 volts, and more preferably being controlled so that undesired beating of electrically conduc- 
in the range from about 100 volts to 400 volts. These ^5 tive fluids or other low electrical lesistance media docs not 
frequencies and voltages will result in pcak-to-peak voltages occur. In a presently preferred embodiment of the present 
and current that are sufficient to vapodzt the electrically invention^ current limiting inductors are placed in series 
conduaive liquid and, in turn, create the oooditioDS within with each, independent electrode terminal, where the induc- 
tbe vaporized region which result in h|gh electric fields and tancc of the inductor is in the range of 10 uH to 50,000 uH, 
emissioa of energetic photons aodlA>r electrons to ablate ^ depending on the electrical properties of the target tissue, the 
tissue. Typically, the peak-to-peak voltage will be in the desired ablation rate and the operating frequency, 
range of 200 to 2000 volis and preferably in the range of 300 Alternatively, capacitor-inductor (LC) circuit structures may 
to 1400 volts and more preferably in the range of 700 to 900 be employed, as described previously in co>pending PCT 
volts. . application No. PCT/US94/05168, the complete disctosure 

As discussed above, the voltage is usually delivered in a 25 of which is incorporated herein by reference. AdditionaUy, 
series of voltage pulses with a siifSciently high frequency current limiting rcsistois may be selected. Preferably, these 
(e.g., on the order of 5 kHz to 20 MHz) such that the voltage resistors will have a large positive temperature coefficient of 
is effectively applied continuously (as compared with e.g., resistance so that, as the current level begins to rise for any 
lasers claimix]^ small depths of necrosis, which are generally individual electrode in contaa with a low resistance medium 
pulsed about 10 to 20 Ih^ In addition, ihe pulsed laser duty 30 (e.g.» saline irritant), the resistance of the cuixent limiting 
cycle (i.c^ cumulative time in any one-second interval that reastor increases significantly, thereby minimizing the 
energy is applied) is on the order of aboot 50% for the power delivery from said electiode into the low resistance 
present invention, as compared with lasers which tyjncaUy meditun (e^., saline origant). 

have a duty cyde of about 0.0001%. As an alternative to sudi passive circuit structures, r^- 

Applicants belwve that the present bvention is capable of 35 lated current flow to eadi electrode terminal may be pro- 
obtaining high ablation rates with efifectlvely continuous vided by a multi-cbannel power siq)ply. A substantially 
ooode operation and high duty cydes because the source of • constant current level for eadi individual electrode termina] 
energy emitted from the edges arid tips of the small electrode within a range which will limit power delrveiy througli a low 
terminals is effectively a point source or a source having a resistance path, e.g., isotonk saline inr^ant, and would be 
relatively smaU efiOsctive radius. As is well known in the art, 40 selected by the user to achieve the desired rate of catting or 
the flux emitted from a point source and cxosring a boundary ablation. Such a multi-channel power supply thus provides ' 
in ^berical space generally decreases as the square of a substantially constant current source with selectable cur- 
distance from the source. Thus, the "energy source" of the rent level in series with each electrode terminal, wherein all 
present invention Q.e., the intense electric field, the energetic electrodes will operate at or below the same, user selectable 
photons or the eneigetic electrons) is highly concentrated by 45 maximum currmt level Current flow to all electrode termi- 
virtue of the geometry of the emitting dectrodes and the nals could be periodically sensed and stopped if the tem- 
source of energy at the tips of the electrodes. As a result, perature measured at the surface of the electrode array 
only those regions or areas that are very dose to the exceeds user selected limits. Particular control system 
electrpde tips or source will be exposed ,to high energy designs for implementing this strategy are well within the 
fluxes. Consequently, ablation wiD typically only occur in 50 skill of the art 

tissue layers effectively in contact or in very close proximity Yet another alternative involves the use of one or several 
with the lips of the electrodes. The tissue at greater distances power supplies which altow one or several electrodes to be 
from the electrode lips are not significantly affected since the simultaneously energized and which include active control 
energy flux is too tow at these distances to irreversibly affect means for limiting current Icvek below a preselected maxi- 
or damage tissue, 55 mum levd. In this arrangement, only one or several dec- 

Usually, the cuaent level will be selectively limited or trodes would be simultaneously energized for a brief period, 
controlled and the voltage applied will be independently Switching means would allow the next one or several 
adjustable, frequently in response to the resistance of tissues dectrodes to be energized for a brief period. By sequentially 
and/or fluids in the pathway between an individual electrode energizing one or several electrodes, the interaction between 
and the common electrode. Also, the applied current level 60 adjacent dectrodes can be minimized (for the case of 
may be in response to a temperature control means which energizing several electrode portioned at the maximum 
maintains the target tissue temperature with desired limits at possible spacing within the overall envebpe of the electrode 
the interface between the electrode arrays and the target array) or eliminated (for the case of energizing only a sir^e 
tissue. The dedred tissue temperature along a prqpagating deOrode at any one time). As before, a resistance measure- 
surface just beyond the region of ablatK>n will usually be in $5 ment means may be employed for eadi electrode ptiot to the 
tfie range from about 40* C. to 100* C, and more usnally application of power wherein a (measured) low resistance 
from about 50* C. to 60* C Hie tissue being ablated (and (below some preselected level) will prevent that electrode 
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&om bciag cDcrgizcd during a given cydc By way of a light brushing moti>n. ^|\V^;^^P^ 
example, thcsc(pSniiaIpowcringandcontioIsdicmeofthc or region between ibc active electrode and the tissue. Of 
prcscoi invcQtion would fimctibo in a manner similar to an course, if ooagnUlion of a deeper region of tissue is occcs- 
automobile distributor. In this exampk, an clecirkal contact sary (e.g^ for scalir^ a bleeding vessel imbedded within the 
rotates past terminals connected to each spark phig. In this s tissue), it may be desirable to press the active electrode 
example, each spark phtg corresponds to the exposed surface against the tissue to effect joulean beating therein, 
of each of the electrodes. In addition, the present invention Referring to the drawings io detail, wherein like numerals 
inchidcs the means to measure the resistance of the medium jn^icate like dements, an electrosurgical system 11 is shown 
in conUct with each electrode and cause voltage to be constructed according to the prindples of the present invcn- 
applied only if the resistance exceeds a preselected levd. Electrosurgical system U generally comprises an dec- 

It should be clearly understood that the invention is not ijosurgical probe 10 connected to a power supply 28 for 
limited to electrically isolated electrode terminals, or even to providing high frequency voltage to a target tissue 52 and a 
a phirality of electrode terminals. For example, the array of 21 for supplying electrically conducting fluid 

acrivc electrode terminals may be connected to a single lead 50 lo probe 10. 

that extends through &c probe shaft to a power source of ^5 exemplary embodiment as shown in HG. 1. dec 

high frequency current. Altematively, tbe probe may m<»r. ^^^^^^ ^ jo indudes an ctongaied shaft 13 whidi 
porate a single dectrode that exlen(b direcUy through the ^ ^^^^^^ ^^^^^ optionaUy 

pmbe Shan or is conneoea to a smgic i«iu mi. including support cannulas or other structores (not shown), 

the power source. Probe 10 inchidcs a connector 19 at its proximal end and an 

The active clecirode(s) arc fiamed over a contort surface 20 12 of electrode terminals 58 disposed on the distal t^ 
on the shaft of the dccirosurgical probe. The common of shaft 13. A connecting cable 34 has a handle 22 with a 
(return) dectrode surface wiU be recessed relative to the co^jj^ctor 20 whidi can be removably connected to connec- 
disul end of the probe and may be recessed withm the ^ of probe 10. The proximal portion of cable 34 has a 

conduit provided for the introduction of deoncaUy con- connector 26 to couple probe 11 to power supply 28. TTie 
ducting Uqnid to the sfte of the target tissue and active 25 ^j^^^^^^ terminals 58 are dectricaUy isoUied from each 
electrode(sX In the exemplary embodiment, the shaft wffl be ^ terminals 58 is connected to an active 

cylindrical over most of its length, with the contact surface ^^^^^^ control network within power supply 28 by means 
being famed at the distol end of the shaft. In the case of ^ plurality of individually insuUted conductors 42 (see 
,end^copic applications, the contact surface may be „ p^^^ 28 has * selection means 30 to 

recessed since U bt]ps protect and shield the electrodte 30 ^ ^ ^^^^^ level Power supply 28 also 

terminals on the surfice while they are bcmg mtroduwd. inchidcs means for energizing the electrodes 58 of probe 10 
particulariy while being introduced through the workmg n^j^u^ ^ depressk>n of a pedal 39 in a foot pedal 37 
diannel of a trocar channd or a viev«ng scope. positioned dose to the user; The foot pedal 37 may also 

The area of the contart sorface can vary widely, and the inpi^je s second pedal (not shown) for remotely a^usting 
contact surface can assume a variety of geometries, with 35 the energy level applied to electrodes 58. The specific design 
particular areas in geometries being selected for specific ^ power supply which may be used with the electrosur- 

appHcations. Active electrode contact suffices can have probe of the present invention is described in parent 

areas in the rai^c from 0.25 mm^ to 50 mm*, usually bdng ««iication PCX US 94/a5il68, the full disclosure of which 
from 1 mm* to 20 mm^ The geometries can be planar, ^ previously been incorporated herein by reference, 
concave, convex, hem^herical, conical, linear «in-lm^ 40 j^^^^^^ ^ HGS. 2A and 2B. the electrically isolated 
array or virtually aiiy other re^ar or megul^ shape. Mos^ electrode terminals 58 are spaced^ over an electrode 
commonly, the active dectrode(s)wffl be formed at the ^^^^^^^ ^ertSe ar^^ace 82 and indi- 
distallipoftheelectrosu^^probe^^^ S^clrode terminals 58 wfll uiially have dimensions 

planar, disk-shaped, or hem^hencal surfaces for u^ m ^ ^^^^ ^^^^ ,^ ^tcUncd 

reshapmg procedures or bemg hnear arrays ^ f ^5 the elcrtiode array surface 82 has a circular 

cuttu^/UternaUvely or a<WitionaUy, ^^f^f!^^^;;^ cro^^Sal shape with a deleter D (RG. 2B) in the 

probe shaft (eg., mttie manner of a spatuU), f^^^ ^^^^ ^ having a length L in the range 

access to certain body stmctures m electrosurgical proce- ^ ^ ^ andTw^th the r;mge from 03 mm 

. , ^ r u to 7 mm, as sitown in FIG. 5. The individual electrode 

During the surgical procedure, the distal end of the probe ^^^^ ^ ^ protrude over the electrode array surface 

or the active electrodc(s) will be mamtained at a smaU ^ (H) from 0 mm to 2 mm, preferably from 

distance away from the target tissue surfecc Tins small q mm to 1 mm (see HG. 3). 

spacing allows for the continual resupply of cicctncaUy . j .t. . .u- 1 . 

conduaing Kquid into the interface between the active 55 ^ «>«^ ^^T^ ^.J^.^. 

electroded ^the target tissue surface. TOs continual flush with the de^ array surface 82, or Oie teraimals 

, ^7 . , ^ V J mav be recessed from the surface. For example, m derma- 

resupp^yofOieelectncallyconductmg^^ ^ ^ 

that the thin vapor layer wfll cemaia between active iuwrk^ i»i»~s<™i«», „.*J,Kh, 

eledrodeCs) and *e tisL sorface. la addition, dynamic «e«ssed by . d^tancc firom 0/«..^J» * W*'"^ 

movement of the active ekctrode(s) over the tissue site « 0.01mmtoO:2 nim.taoKeii*odm«ntoftliein^^ 

Xws\eelUtric.n7^.Kh.S^d to cool the tissue electrode termmab "^^m *i tt^n'to^d"^ ^ 

surrouiriii* recently *hled«rto mimmize thennal ^^^/^'^'^^^'^^^J^^^'' 

dami^this suiioniding tissue. Typically, tbe «tive distance between the snr&ce »>d the elecuode lermmal^ 
ekctrode(s) wmbe about OJOZ to2 mm ftom tbe target tissue Tbe dectrode terminab S» are preferably composed of a 

and preferably Aou OjQS to 0.S mm duting ibe Elation <5 tefitacus^ ekctticaSy conductive metal or alloy, such as 

process. Qnemetbodofmaoilainingtfais^aoeistoiiaiislate phtimim, titanium, lantabm, tungsten and tbe like. As 

andA>rtotatetbeprobettansveiselyielttiveiotbetisstte,Le., shown in FIG. 2B, flie efcctiode terminals 58 are andioted 
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in a support matrix 4S of suitable insulating material (e.g., rent path so that terminals 58 arc clcctricaUy connected to 
ceramic or glass material, such as alumina, zirconia and the . return electrode 56 via target tissue 52, electrically conduct- 
like) which could be formed at the time of manufacniic in a ing liquid 50 (e.g., isotonic saline) is caused to flow along 
flat, hemispherical or other shape according to the require- liquid paths 83. A liquid path 83 is formed by annular gap 
meats of a particular procedufe. The pcefened support 5 54 between outer return electrode 56 and tubular support 
matrix material is ahunina, available from Kyocera Indus* member 78. An additk>nal liquid path 83 may be formed 
trial Ceramics Cbiporation, EUcgrove, IlL, because of its between an inner lumen 57 within an inner tubular member 
high thermal conductivity, good electrically insulative 59. However it is generally preferred to form the liquid path 
properties, high flexural modulus, resistance to carbon 83 near the perimeter of the probe so that the electrically 
tracking, biocompatibilicy, and high meltiiig point conducting liquid tends to flow radially inward towards the 

As shown in FIG. 2A, the siqjport matrix 48 is adhesively target site 88 (this preferred embodiment is iUostrated in 
joined to a tubular support member 78 that extends most or FIGS. 8-19). In the embodiment shown in FIGS. 2-5, the 
all of the distance between mainx 48 and the proximal end liquid flowing through inner lumeo 57 may tend to ^lash 
of probe 10. Tubular member 78 preferably comprises an radially outward, drawing electrical current therewith and 

electrically insulating nutetial, such as an epoxy, injeaion potentiaUy causing damage to the surrounding tissue. 
moMable plastic or sik'cone-based material. In a preferred The electrically conducting liquid 50 flowing through 

constniction technique, electrode terminals 58 extend fluid paths 83 provides a pathway for electrical current flow 

through pre-formcd openings in the support matrix 48 so between target tissue 52 and return electrode 56, as illus^ 

that they protrude above electrode array surface 82 by the irated by the current flux lines 60 in FIG. 2A. When a 

desired distance H (RG. 3). The electrodes may then be voltage difference is applied between electrode array 12 and 

bonded to the distal surface 82 of support matrix 48, retum etectiode 56, high electric field intensities will be 

typically by an inorganic scaling material 80. Sealing mate- generated at the distal tips of terminal 58 with cuiient flow 

rial 80 is selected to provide eflective electrical insulation, from arr?y 12 through the target tissoe to the letum 

and good adhcaon to both the ceramic matrix 48 and the ekctiocte, the high electric field intensities causmg ablation 
platinum or titanium electrode terminals. Sealing material ^ of tissue 52 in zone 88. 

80 additionally should have a compatible thermal expansion hGS. 20, 3 and 4 iUustrate an alternative Embodiment of 

coeffiaent and a melting point weU betow that of pUtinnm clcctrosurgical probe 10 which has a return electrode 55 

or titanium and alumina or zirconia, typicaUy being a glass positioned within tubular member 78, Return electrode 55 is 

or glass ceramic preferably a tubular member defining an inner himcn 57 for 
In the embodiment shown in FIGS. 2A and 2B, probe 10 3^ allowing electrically conducting liquid 50 (c-g., isotonic 

inchidcs a retum electrode 56 for completing the current saline) to flow therethrough in electrical conuct with retum 

path between electrode terminals 58 and power supply 28. electrode 55. In this embodiment, a volUge difference is 

Retum electrode 56 is preferably an annular member posi- applied between electrode terminals 58 and return electrode 

tioned around the exterior of shaft 13 of probe 10. Return 55 rcsufting in electrical current flow through the electrically 
electrode 56 may fully or partially circumscribe tubular 35 conducting liquid 50 as shown by current flux lines 60 (FIG. 

support member 78 to form an annular gap 54 therebetween 3), As a result of the applied voltage difference and con- 

tcx flow of electrically conducting liquid 50 therethrough, as* . comitant high electric field inteisities at the tqxs of electrode 

discussed below. Gap 54 preferably has a width in the range terminals 58, tissue 52 becomes ablated or transected in zone 

of 0.15 mm to 4 mm. Retum electrode 56 extends from the 88. 

proximal end of probe 10, where it is suiubly connected to ^ piG: 2C iUustrales the proximal connector end 70 of 

power supply 28 via connectors 19, 20, to a point slightly p^be 10 in the embodiment of HGS. 3 and 4. Connector 19 

proxmial of electrode array surfocc 82, typically about 05 to comprises a pluralitv of individual connector pins 74 posi- 

10 mm and more preferably about 1 to 10 mm. tioned within a houang 72 at the proximal end 70 of probe 

Renim electrode 56 is disposed within an electrically 10. Electrode terminals 58 and the attached insulating con- 
insulative jadket 18, which is typically formed as one or 45 ductors 42 extend proximally to connector pins 74 in con- 
more electrically insulative sheaths or coatings, such as nector housii^ 72. Return electrode 55 extends into housing 
polytcttafluoroethylene, polyimide, and the like. The provi- 72, where it bends radially outward to exit probe 10, As 
sion of the electrically insulative jacket 18 over return shown in FIGS. 1 and 2C, a liquid supply tube 15 removably 
electrode 56 prevents direct electrical contact between return couples liquid source 21, (e.g., a bag of fluid elevated above 
electrode 56 and any adjacent body stmclure or the surgeon. 50 the surgical site or having a pumping device), with remm 
Such direa electrical cpntact between a body structure (e.g., electrode 55. Preferably, an insulating jacket 14 covers the 
tendon) and an exposed conomon electrode member 56 could exposed portions of electrode 55. One of the connects pins 
result in unwanted beating and necrosfe of the structure at 76 is electrically connected to retum electrode 55 to couple 
the point of contact causing necrosis. electrode 55 to power supply 28 via cable 34. A manual 

Remm electrode 56 is preferably formed from an eleciri- ss control valve 17 may also be provicfed between the proximal 

cally conductive material, usually metal, which is selected end of electrode 55 and supply tube 15 to allow the suigical 

from the group consisting of stainless steel aUoys, platinum team to regulate the flow of electrically conducting liquid 

or its alloys, titanmm or its aUoys, molybdenum or its aUoys, 50. 

and nidccl or its aUoys. The return electrode 56 may be fIG. 6 iUustrales another embodiment of probe 10 where 

cwnposcd of the same metal or aUoy which forms fl» 60 the distal portion of shaft 13 h bent so that electrode 

electrode terminals 58 to minimize any potential for cono- terminals extend transversely to the shafL Preferably, the 

SM>a or the generation of electrochemical potentials due to distal portioa of shaft 13 is perpendicular to the rest of the 

the presence of dissimQar metals contained within an elec- shad so that electrode array surfecc 82 is genially parallel 

ttically conductive fluid 50. such as isotonic saUne to the shaft axis, as shown in HG. 6. In this embodiment, 

(discussed in greater detafl below). « retum electrode 55 is mounted to the outer surface of shaft 

As shown in FIG. 2A, return electrode 56 is not dtfcctly 13 and is covered with an electrically insulating jacket 18. 

connected to electrode terminals 58. To complete this cur- The electxicafly conducting fluid 50 flows along flow path 83 
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tbcougb retam ekciode 55 and exits the disul end of other thao the generally linear shape shown m nGS l-«. 

clect,Sde5Satapoinlprorimdofelectrodesuxfece82.Tl.e For «ample. shaft ^ .-^J^X' f^^?^^iCT mOS 

fl„idisdirec.edexte^rofs.uft.oe^«jrfao^«» J»^^S.^r,S'^rSvSi^ofu>eSc 

create a return correot path bom electro* tennmab X, ii^/'^^^ ^ui (s^e FIG. im. A shaft having a 90» 

Uiroughtargpuissue 52. to return electrode 55. asshown by 5 ^^vl^^^^^^ftfl for acLsing gingiva lo«^^ 

current flux lines 60. . . in the bad: portion of the patient's mouth and a shaft having 

FIG. 7 illustrates another embodiment of the invention a 10* to 30* bend angle may be useful for accessing gingiva 

where electrosurgical system 11 "further indudes a liquid or in the front of the patient's mouth, 

supply instrument 64 for supplying ekdrically conducting addition, it should be noted that the invention is not 

fluid 50 between electrode terminals 58 and remm electrode i limited to an electrode array comprising a plurality of active 

55. Liquid supply instrument 64 comprises an inner tubular ckctnxks. The invention could utilize a phirality of return 

member or return electrode 55 surrounded by an electrically electrodes, e.g., in a b^ar array or the like. In addition, 

insulating jacket 18. Return electrode 55 defines an inner depending on other conditions, such as the peak-to-pcak 

passage 83 for flow of fluid 50. As shown in FIG. 7, the voltage, electrode diameter, etc., a single active electrode 

distal portion of instrument 64 is preferably benl so thai ^5 be* sufficient to develop a vapor layer and induce the 

liquid 50 is discharged at an angle with respect to instrument discharge of energy to ablate or cut tissue, as described 

64- This allows the sureical team to position liquid supply *Kove. 

instrument 64 a<iyacent electrode surficc 82 wth the proxi- ^^^gy way of example, HGS. 21 and 22 ilhistrate the deagn 

mal portion of supply instrument 64 onented at a smiflar ^ probe 10 according to the present invention comprising 

angle lo probe 10. ^ electrode 58 having a tubular geometry. As 

FIGS. 8 and 9 illustrate another embodiment of probe 10 described above, the return electrode may be an outer 
where the return electrode is an outer tubular member 56 that tubular member 56 that circumscribes insulated conductor 
circumscribes suppcHt member 78 and conductors 42. Idsu- ^2 and adhesive brading material 79 which, in turn, adhe- 
lating jacket 18 suirounds tubular naember 56 and is spaced ^ sivcly joins to active electrode support members 48a and 
from member 56 by a phirality of longitudinal ribs 96 to 486.' Electrode suK>ort members 48tf and 486 may be 
define an annular gap 54 therebetween (FIG. 9). Annular gap ceramic, ^ass ceramic or other electrically insulating mate- 
preferably has a width in the range of 0.15 mm to 4 mm. vAach resists carbon or arc traddng. A preferred :elec- 
Ribs 96 can be formed on either the jacket 18 or member St6^ i^odc support member material is afaimina. In the example 
The distal end of remm electrode 56 is a distance Lj from ^ embodiment, a solid rod of alumina forms an inner portion 
electrode support surface 82. Distance L, is preferably about ^ electrode support member 48 and a hollow nibc of 
0.5 to 10 mm and more preferably about 1 to 10 mm. The ahmmia forms an outer portion 48a of electrode support 
length Li of return electrode 56 will generally depend on the member 48. Tubular shaped active electrode 58 may be 
electrical conductivity of the irrigant solution. fabricated using shaped cylioder of this metal oomprhing an 

As shown in FIG. 8, electrically conducting liquid 50 electrically conductive metal, such as platinum, tantahmu 

flows through annular gap 54 (in electrical communication tungsten, molybdeimm» cohimfaium or alloys dmeof. Active 

with the return electrode) and is discharged through the electrode 58 Is ooQoected to conoedor 19 (see FIG. 2Q via 

distal end of g^p 54. The liquid 50 is then directed aioiiod insulated lead 108. An electrically iosiilating jad»t 18 

support member 78 to electrode termioals 58 to provide ibc surrounds tubular member 56 and may be spaced from 
cuixent pathway between the electrode terminals and return ^ inember56 by a phirality oflongitDdioal ribs 96 to define an 

electrode 56. Smce return electrode 56 is proximally annular gsp 54 therebetween (FIG. 22). Annular gap 54 

recessed with reject to etedrode sur&ce 82, conUct preferably has a width in the range of 0.15 to 4 mm. Ribs 96 

between die return electrode 56 and sunoundiDg tissue is can be Conned on either jacket 18 or tubular member 56. The 

mimnvirwi {n addttbii, the distance between the active distal end of the return electrode 56 is a distance 1^ from 

electrode terminals 58 and the return electrode 56 reduces electrode support surfece 82. Distance 1^ is preferably about 

the risk of current Siting theiebOweeiL 05 mm to 10 mm and more preferably about 1 to 10 mm. 

The present inventx>n is not limited to an electrode array The length of return electrode 56 wOl generally dqieod 

deposed on a relatively planar surfece at the distal tip of on the electrical conductivity of the irrigant soludon. 

probe 10, as described above. Referring to FIGS. 12-14, an. As shown in FIG. 21, electrically conducting liquid 50 
alternative probe 10 indudes a pair of electrodes S&z, 58b 50 flows through annular gap 54 (in electrical commtmication 

mounted to the distal end of dtaft U. Electrodes 58a, 586 with return electrode 5Q and is discharged through the distal 

are ekdrically connected to power supply as described end of gap 54. The liqmd 50 is then directed around 

above and preferaUy have t^s lOOo, 1006 with a screw- ekarode si^poit member 48a to electrode terminal 58 to 

driver or flattened shape. The screwdriver sh^ provides a provide the current pathway between electrode terminal 58 
greater amount ofedges* to electrodes 58a, 586, to increase 55 and return decirode 56. As <ksccibed above, the active and 

the electric field intensity and current density at the edges return electrodes are connected to voltage supply 28 via 

and thereby improve the cutting ability as well as the abflity cabk 34 (see FIG. 1). 

to limit bleeding from the incised tissue (ie., hemosta^). FIGS. 23 and 24 ilhistxate further embodiments of elec- 

As shown in FIG. 12, current flows between electrode tips trosurs^cal probes according to the present invention. In 
100b and 1006 as indicated by current flux lines 60 to heat n FIG.23,apiobe 10comprisesamult^licityofekctn>des58 

the target tissue 52. The snrg^n then moves probe 10 wfaidi converge to a sii^e electrode lead 42. As shown, a 

transversely across tissne 52 to effea an indsimi 102 in central electrode 105 extends to the proximal end of the 

tissue 52, as shown in FIG. 14. probe shaft for cormection to connector 19 (FIG. 2Q. The 

Other modificatioBS and variations can be made to dis- remainder of the electrodes 58 extend through a portion of 
close cmbodimcnls without depattmg fiom the subject 65 the probe shaft and arc electrically coupled lo central ekc- 

invention as defined in the Idkywing dahns. For cxan^k, trode 105 by, for example, a weW, solder joint or crunp 

shaft 13 of probe 10 may have a variety <tf configurations connectioii 100. In FIG- 24, an ekctrosurgical probe 10 
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comprises a single clcclxodc 58 connected to a single dcUvcringthefiuidpast return electrode US to the target site 

electrode lead 42. As described above, the active and returo on the epidermis 140. As discussed above, electrode array 

electrodes are coonected to voltage supply 2S via cable 34 13^ is preferably flush with the distal end of shaft 132 or 

(see FIG. I). distally extended from the distal end by a small distance (on 

Bothofthcsingleactivcclecirodeconfigtirationsdcpicted 5 o'^*^'' o^/;?)^ «> ^ the depth of 

in HGS. 21-24 may be used with the integral supply means f*^'^^^"^' Preferably, the distal end of shaft 132 is beveled to 

and return electrodes described above in HGS. 2-160 and ^S;,°^3j'^;'^ ^'^^ ^ '^^^ """^"^ 

31. Alternatively, these probe coDfigoratioDS oxay be oper- -„ r t_t v - ^ . 

ated to body cavities dready co^miog an ekclmSy M^^^H/teT" c"^- J!^^ i"f 

_ J I- -J I. • ^ .1- J * . . electnc field intensities between the active electrode array 

conducjmg hquid 50 obviating the need for either an 10 135 the epidermal tissue 140 to theiebv induce molecu^ 

integral supply of said hquid or an elecUicaUy msulating breakdow^ or disintegration of several'cell layers of the 

sleeve to form a ^nduit for supply of Ibe elcctncally ^pi^cnnal tissue. As described above, a sufficient voltage 

conduamg liquid 50. Instead, an electrically msulating ^iil be applied to develop a thin layer of vapor within the 

covering would be applied to subsuntially aU of the return clcclricaUy conducting fluid and to ionize the vaporized 

cicctiodc 56 (other than the proximal portion). ^ layer or region between the active clectrode(s) and the target 

FIG. 15 illustrates the current fiux lines associated with an tissue. Energy in the form of photons and/or energetic 

electric field 120 applied between the active and return electrons are discharged from the vapor layer to ablate the 

electrodes 56, 58 when a voltage is applied theiebetween. As epidermal tissue, thereby minimizing necrosis of sunound> 

shown, the electric field intensity is substantially h^er in ^ underlying cell layers, such as cell structures 

the region 118 at the t^ of the electrode 58 because the ^ stratum lucidium and/or stratum granulosum. 

current fiux lines are concentrated in these r^ions. This h^ FIGS. 18-20 illustiate an exemplary embodiment of 

electric field intensity lead^ to induced molecular breakdown another important application of the present invention. As . 

of the target tissue through molecular dissociation. discussed above, the probe of the present invention may be 

Picferably. the electric field intensity is sufBcient to ionize P^t'^culariy "seful for boring a channel through tissue by 

the vaporized electrically conducting hquid 50 in a thin Uyer ^5 ?n^y translaong the probe towards the tissue as the tissue 

124 between the disul t^ 122 of the active electrode 58 and Asmtegratedby the mechanisms discussed above, hi the 

the urget tissue 52. as shown m FIG. 16. The vapor laver fj^f^P^^ ^""^ ""f ^"^"^ mvention 

124winusuanyhavea.thiclcnessofabout0.a2to^0oin. 1^"^^':"^.^^^ 

As shown in FIG. 16, the ckctric field ionizes the vapor cavity to perfuse the myocardium. This procedure is an 

layer due to the presence of an iomzablc species (e.g., alternative to coronary artery bypass surgery for treating 

sodium) within the vapor layer to create a plasma. Tins coronary arterv disease. The channels aUow oxygen 

ionization, under optimal conditions, induces the discharge eiffidied blood flowing into the ventricular cavity fiom the 

of highly encrgeuc electrons and/or photons from the vapor aorta to directly flow into the myocardium; rather than 

layer. The photon and/or the energetic electrons cause dis- 3^ exiting the heart and then flowiiffi back into the myocardium 

mtegration of the tissue molecules adjacent to the vapor through the coronary arteries. 

Uyer. HG. 1^ ilhistraies the issuance of bubbles 126 of ^s shown in HG. 18, electrosmgical probe 10 is posi- 

noiv^ode^we gaseous product resulting from the dism- ticmedintooneof the veatrfcular cavities of the heart, in this 

tegrauon of tissue at the larget site. case, the right ventride 200. Efccnosuigical probe 10 may 

The system and method of the present iovenlion ts also 40 be inlioduced into the ri^ ventride 200 in a variety of 

usefia in dcnmatological procedure^ surface tissue procedures that are well known in the art, such as a 

ablation on the patient's outer skin or epidermis. For thoracotomy, slcraotomy or minimany invasive foocednres: 

example, the probe of the present invention can be used for In the rei^esentative embodiment, probe 10 is introduced 

the removal of tissue abnormalities, pigmentations, such as into the vasculature of the patient through a percutaneous* 
freckles, tattoos, age or liver spots, birth marks, malignant 45 penetration and axiafly translated via a guide catheter 202 

melanomas, and superfidal Icntigincs in the epidernais, and through one of the major vessels to the right ventricular 

other unwanted tissue, such as soft fatty tissue, cutaneous cavity 204. Apreferrcd embodiment incorporates a'steerable 

angiodyq)lasia, e.g., skin angtoma, mal^ant tumor tissue, guide catheter 202 whidi can be externally controlled by the 

himbago (Le., tissue bulges extending from the vertebrae) or surgeon to direct the distal portion of the guide catheter 202 
the like, hi addition, the probe of die present invention may 50 and probe 10 to the target site(s) in ventricular cavity 204. 

be used for removing surfacb Uyers of the epidermis to Referring to Ha 19, ventride waU 206 conmrises an 

provide younger loddng skin (tissue rejuvenation) or fr)r cpicardhim 208, a myocardium 210 and an eodocaidium 

mcising, dividmg and resecting tissue during cosmetic sur- 212. In the representative embodiment, probe 10 wifl form 

gery procedures. a diannel 214 or artifidal vessel from the ventricular cavity 

FIG. 17 flhistrales an exemplary embodiment, where an 55 206, through the endocardium 212 and into the myocardium 

electrosurgical probe 130 is utilized to remove the surface 210 to thereby mcrease myocardial blood flow from the 

layers of the epidermis 140. Probe 130 indudes a shaft 132 endocardium 212 to the myocardium 210. The location of 

ojupled to a proximal handle 134 for holding and control- channel 214 may be selected based on familiar epicardial 

ling shaft 132. Similar to previous embodiments, probe 130 anatomic landmarks, such as the epicardial brandies of the 

inchides an active electrode array 136 at the distal tip of 60 coronary arteries. Guide catheter 202 is positioned adjacent 

shaft 132, an annular return electrode 138 extending through the inner endocardial wan and probe 10 is axially translated 

shaft 132 and proximally recessed from the active electrode so that the active electrode 58 at its distal end is positioned 

array 136 and an annular lumen 142 between return elcc- proximate the heart tissue. In this embodiment, the probe 

irode 138 and an outer insulating sheath 144. Plrobe 130 indudes a single, annular electrode 58 at its distal tip for 

further includes a Equid supply conduit 146 attached to 65 ablation of the heart tissue. However, it will be readily 

handle 134 and in fluid communication with lumen 142 and recognized that the probe may indude an array of electrode 

a source of electricaDy conducting fluid (not shown) for terminals as described in detail above. 
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Hcctrically conducting liquid SO is delivered chrough aa other portioos of the patient's body or to the suiBical team 
annun2n"20be,wL^anannularre.un>eIec.rode222 in close X^^t^ ^^.JL'^T^ 

and an insulauog sheath m o! ^^^f-^^^J^^ Sg'^o'Tth'SlS^ ^ 

222 is recessed from the distal cod of acove electrode 58, ^S^IHrrir^meH 

preferably about 0.025 to 0.050 mches. Allematively the 5 [^'^^"^^ j^ electrical energy to a target site 

return electrode may be positioned on the extenor stwface bodystrucwre on or within a patient's body, the method 

(skin) of the paiient, or it may be located nearby on a more ^^,^,^{5^ 

proximal position of the probe. Similar positioinDg an electrode terminal into al least dose piox- 

embodiments. a high t^T-en^volttge (e.g. IW ^ die target site in the presence of an electri- 

appUed between acUve elecliode(s) 58 and retom electrode 10 ™"y 

M2 to establish a current flow therebetween that ablates or cally conductive fluid; ^ , . „ 

f4^g^^^ me h^ dssue. -no high frequency voluge ^^:T^:^'T''^'^tl^l 

v^Dt^ferabhr be sufficient to vapor^ a thin layer of the «tac«ive fluid SBch that Ae return electrode is not » 

^ctri^y ^odtTcS andTo induce thedi^argeof contact .he body Strucju^ .0 8«f^ » ^« 

pho^ aL/or electron^ergy from the vapor layer to 15 flwp«hbe^o the electrode tenmnal and to 

provide cold ablation of the bean tissue. *r?^^.T*^ 1. j tf .K,r«*,n.i,^ 

^ .K. t.riu,.,^ bv axiallv applying * higk fietpiency volUgp dilfcten« between the 

^..^^ — — -- — — - .,1.,' electrode temmal and the letuneiecitoaesucnioai an 

reciprocating ancVor ^Wj^ P^^.^^^^S ™^ ekS oTnt flows from the electrode terminal, 

202 a distance of between abou 0,0:> to 0.20 mch«. Th^s ^ ^ 

axial reciprocalion or rotaUon allows the electncally con. 20 m^ cttnenTfiow jlath. 

ducting Uquid 50 to flow over the U^^^ 2. The ineihod Jdaim 1 wherein 

canaUzed, thereby coolmg tbs tissue and preventing sigmfi- fl^^JS^^^a^ ^ dectricaDy conductive fiuid 

cant thermal damage to the surrounding tissue celb. ^^^decircuirenl flow pLing thmugh the 

FIG. 20 illustrates an alternative embodiment of the probe ^ body smK^ftirc. 

of no. 1. In this embodiment, the probe 260 inchides a ^ ^ method of claim 1 further comprising immersing 

central lumen 262 having a proximal end attadied to a ,1,^ ,™et site withio a vohime of the electricaUy conductive 

suiuble vacuum source (not shown) and an open ^ poatiomng die return electrode within the volume 

266 fbr a^irating the target site. The active electrode is of electrically conductive fluid to generate the current flow 

preferably a single annular electrode 268 surrounding toe ^ ^ti, between the electrode terminal and the return electrode, 

open distal end 266 of central lumen 262. Central lumen 262 ^ ^ method of claim 1 filrther comprising delivering 

is utilized to remove the ablation ^oducts (e.g^ liquick and ^ clcctricafly conductive fluid to the target site, 

gases) generated at the target site and excess electncaUy ^ ^ method of daim 4 wherein the electrode terminal 

conductive irrigant during the procedure. ^ located on the distal end of a probe, and wherein the 

In both of the above embodiments, the present invention 3^ delivering step comprises supplying die electrically conduc- 

provides localized ablation or disintegration of heart tissue ^ ^ proximal end* of an axial himen within the 

to form a revascularization channel 214 of Controlled diam- . pj^be and directing the fluid through a distal end of the. axial 

ctcr and depth. Usually, the diameter will be in the range of himen to the electrode IcrminaL 

0.5 mm to 3 mm. Preferably, the radio frequency voltage ^ j^e method of claim 5 wherein the return electrode is 
will be in the range of 400 to 1400 volts peak-lo-peak to ^ ^ ^j^ter tubular member defining an axial passage between 

provide controlled rates of tissue ablation and hemosiasis ^ surface of the probe and the irmer surface of the 

while minimizing the depth of necrosis of tissue sunoundmg ^uter tabular men^ber, the delivering step inchiding directing 

the desired djanncl. This voltage will typically be applied electrically conductive fluid through the axial pass^ to 

continuously throughout the procedure until the desired distal end of the probe over the electrode terminal, 

length of the diannel 214 is oMnpletely formed. However, 7 method of daim 4 further inchiding positioning a 

the heartbeat may be monitored and the voltage ^lied in end of a fluid sapply shaft adjacent the electrode 

pulses that are suitably timed with the contractions (systole) terminal, the delivering step comprising directing the dcc- 

of the heart. trically conductive fiuid through an inner lumen in the fiuid 

It should be noted that the above embodiment is merely supply shaft that is electrically connected to the return 
represcnUtive and is not intended to limit the invention. For 50 electrode and discharging the fluid through an opai. distal 

example, the electrosurg^cal probe can be used to effect a end of the supply shaft towards die electrode terminaL 

myocardial revascularization chaimel from the exterior of 8. The method of daim 4 AR^ierein the electrode temunal 

the heart into the ventricular cavity. In this procedure, flie ^ located on a distal end of a probe and the return ele<Afode 

probe will be introduced into the thoracic cavity and posi- an inner tubular member defining an axiaJ himen, die 
lioncd adjacent the cpicardial layer of one of the ventricular 55 delivering step induding directing electrically conductive 

walls vU. one of a variety of conventional maimers. The fluid through the axial liusea to die distal end of the probe 

above electiosurgical procedure will then be performed as over the electrode terminaL 

the electrode is translated towards the heart until a channel 9. Hie method of daim 1 wherein the electrode tenmnal 

is formed to the ventricular cavity. comprises a single active ekctrbde di^Kised near the distal 

The system and meUiod of the present invention may also 60 end <rf an mstnimem shaft. . ^ , ^ . , 

be useful to efficadously ablate {U^ disintegrate) cancer 10. Tliemefliod<rf dam liii^erttntte electrode teriM 

cells and tissue conuining cancer cells, sudi as cancer on the iochidcs an array of deciricalfy feolated dectrode termmals 

surface of the epidermis, eye, colon, bUddcr, cervix, uterus diqiosed near the distal end of an BBtrumeni shaft, 

and die like. The present invention's abiKiy to completely IL The m ethod of dam 1 wberem die dectncally oon- 
disiotegrate the target tissue can be advantageous in tins fiS ductive fluid composes isotonic sa&ie. 

application because simply vaporizing canairous tissue may 12. Tl» meUjod of daim 1 inctodmg mdependenfly con- 

lead to spreading of viable cancer cells C-c- sewfing) to troIKiig cnrrent flow to Ac electrode temunal based on 
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electrical impedaaoe between (be electrode terminal and the 28. The method of clatm 27 wbereio the active electrode 

rcrurn electrode. is located on the distal end of a probe, and wherein the 

13. The method of claim 1 wtierein the return electrode is delivering step comprises supplying the electrically conduc- 
spaced &om the electrode terminal such that when the Qve fluid to a proximal end of an axial lumen within the 
electrode temiLnal is brought adjacent a . tissue structure 5 probe and directing the fluid through a distal end of the axial 
immersed in electrically conductive fluid, the return elec- himen to the active electrode, 

irode is ^accd from the tissue structure and the electrically 29. The method of claim 27 further inchiding positioning 

conductive fluid completes a conduction path between the ^ ^^^j ^ supply shaft adjacent the active 

electrode terminal and the return electrode. electrode, the delivering step comprising directing the elec- 

14. The method of claim 1, wherein the return electrode jq trically conductive fluid through an inner himcn in the fluid 
is located on a distal end of an instrument shaft, forther supply shaft that is electrically connected to the return 
comprising an insulating matrix on the instrument shaft electrode and discharging the fluid through an open distal 
between the return electrode and the electrode terminal, the simply shaft towards the active electrode, 
insulating matrix comprising an inorganic material. 30. j^^ method of claim 23 wherein the active electrode 

15. The method of daim 14 wherein the ino^anic mate- comprises a single active electrode disposed near the distal 
rial is selected fit>m the group consistii^ essentially of end of an instrument shaft 

ceramic, glass and glass/ceramic compositions. 31 The method of claim 23 wherein the active electrode 

16. The method of claim 14 farther comprising applying inchides an array of electrically isolated electrode terminals 
a sufficient volugc difference between the return electrode disposed near the distal cod of an instrument shaft. 

and the electrode terminal to cflFect the electrical breakdown 32. The method of claim 23 wherein the electrically 

of tissue ia the immediate vidni^ of the electrode lerminai conductive fluid comprises isotonic saline. 

17. The method daim ifititber comprising measuring 33 j^e method of daim 23 includii^ independcntiy 
tbeteinperatiiieatthetazgctsiteaadlimitingpowerdeHvery controlling current flow to the adivc electrode based on 
to- the electrode terminal if the measured temperature electrical impedance between the active electrode and the 
exceeds a threshold vohie. 25 return electrode. 

IS. The method of daim 1 further comprising applying a 34 jjje method of claim 23 wherein the return electrode 

sufficient high frequency vobage difference to v^rizc the ^ active electrode such that when the active 

electrically conductive fluid in a thin layer over at least a electrode is brought adjacent a tissue structure immersed in 

poztion of the electrode terminal and to induce the disdia^e electricafly conductive fluid, the return electrode is ^aced 

of energy to the target site in contact with the vapor layer. 3^ from the tissue sirucmrc and the electricafly conductive fluid 

19. The method of claim U wherein at least a portion of completes a conduction path between the active elcctiode 
the energy induced is in tfie fibixD of photons having a and the return electrode. 

wavelength in the ultraviolet ^ectmm. 35. The method of daim 23, wherein the return electrode 

20. The method of claim 18 wlierem at least a portion of ^ located on a distal end of a probe, further comprising an 
the energy is in the form of energetic electrons. 35 insulating matrix at the dutal tip of the probe between die 

21. The method of claim 1 wherein the voltage is in the ^^im electrode and the active electrode, the insulating 
range from 500 to 1400 volts peak to peak. . matrix comptfaxng an inoiganic material 

22. The method of daim 1 further comprising generating 3^ method of daim 35 wherein the inorganic male- 
a voltage gradient between the electrode terminal and tissue ^al is selected from the group counting essenUally of 
at the target site, the voluge gradient being suffident to ^ ceramic, glass and glass/ceramic composidons. 

create an electric field tha causes the breakdown of tissue 37^ method of daim 23 further conq>rising applying 

through molecular dissodadon or disintegration. a suffident voltage difference between the return electrode 

23. Amcthod for applying electrical energy to a target site ^ j^tive electrode to effect the electrical breakdown of 
on a body stnicnire on or wfthin a patient's body, the method jj, ^ immediate vicinity of the active electrode, 
comprisii^ 45 3S. The method of claim 23 further comprising measuring 

contacting an active electrode with the l)ody structure in the temperature at the target site and limiting power delivery 

the presence of an electrically conductive fluid; iq the active electrode if the measured temperature exceeds 

spacing a return electrode away from the body structure in a threshold vahie. 

the presence of the electrically conductive fluid; and 39. The method of daim 23 further comprising applying 

applying a high frequency voltage difference between the 50 a suffident high frequency voltage difference to vaporize the 

active electrode aixl the return electrode such that an electrically conductive fluid in a thin layer over at least a 

electrical cutient flows from the active electrode, portion of the active electrode and to induce the discharge of 

through the electrically conductive fluid, and to the energy to the target site in contact with the vapor layer, 

return electrode. 40. The method of claim 39 wherein at kast a portion of 

24. The method of claim 23 wherein the electric current 55 the energy induced is in the form of photons having a 
flows substantially through the electrically conductive fluid wavelength in the idtraviolet ^)ectrum. 

while minimizing electric current flow passing through the 41. The method of daim 39 wherein at least a portion of 

body structure. the energy is in the form of energetic electrons. 

25. The method of claim 23 wherein at least a portion of 42. The method of claim 23 wherein the voltage is in the 
the electric current passes through the body structure. 60 range from ^500 to 1400 volts peak to peak. 

26. The method of claim 23 ftirther comprising immersing 43. The method of claim 23 further comprising generating 
the target site within a volume of the electrically conductive a voltage gradient between the active electrode and tissue at 
fluid and positioning the return electrode within the volume the target site, the voltage gradient being sufficient to create 
of electrically conducrive fluid to generate a current flow an electric field that causes the breakdown of tissue tibrougb 
path between the active electrode and the return electrode.. 65 molectdar dissociation or disintegration. 

27. The method of daim 23 ftiither comprising delivering 

the electrically amducdve fluid to the target site. • ♦ ♦ * • 
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!jPJUVoi.iU6l 
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1 lamtl 
Pnb'B 
1 Date 


FfttoatNanbci/ 
rsDiiGBiion 




Htfe 


35 


1 Oa/DQ/89 


Committee of the 
7**WofW 
Congress on 
Endourology and 
ESWL 

Foofidatioa for 
AdvaDCCflicataf 
IntciDfitionsl 
SctfiDoe 


Robot T\]dcar and 
Stcfia Loeoiog 


A Bfpcrtar Eieetmurgjcal Tmp 
Loop 


36 






David S.CFto 


Dipolar nobo tor Uplnhaimic' 
Sissety and Mohods of 
PttlhnoiQg Aalerior 


37 


03/00/89 


Jomtlof 


KobotU loaS; 

EogeaeV. 

BeddlaadChsitoE 
Pktz 


A CofflpaosQtt of Urologic 
Application ofB^oIar Voaus 
Monopolar Ffve Fxtnch 
Hectrosuisical Piobos 


3S 


04Am9 


JACCVoi.13 
No.S,]l«7-7S 


FACC^KcvbJL 
B«ny»MS»IUQinont 

MD^AlaiR. 
NaidcIIa,BS 


Henna] QMiijupy^fcn aypf 

MoWng of AflieiQscfeiotic 
Vaaeidac lisstia Widi Ifeo of 

: M *- - ^ - 

mpncitioos ar 
^ ^adMbqnenqr BaltoQa 


391 


04/25/89 


US 4^791 


l-iaofcaD'Anidio^ 

£sposito,MtebdleIX 
MaxfidiiaaiideE. 
PcsiQzz^ Robot R 
Quint 


Jkctrorai^Ptobo 


4o| 


05/23/89 




Donald Cobo 


Suction Abb&oOobeCcr j 


41 




Uiologtcal 
Rcseirch XZOSU 
294 < 


RJJ.TudkovEV* 
KnanoIoTOigr» mkI 

] 


ioYivoeaectirfbhcaeb 1 
bipolar and monopolar | 
dcctrosnrgfcat probes ttiltc | 
poictoebladder | 
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i bvMl 
Pab*D 
D«te 


ParcBtNitmbci/ 
Fttblkattoa 


Inrcnlof/Aqlkor 




42 


02/00/90 


Joanttlof 
143,275-277 


Eugene V. 
Robert D. Tucker 


U9eot5i'Bipohir 
Hlc£tro8Uig{cal IVobe to 
Eitdoacopie Uolog^ical 
Frocedmcs 


43 




W09Q«3192 


CoOa 


tioctro-surgical Apparants 
Rcmoviag Tumours from 
Hollow Organs of the Body 


44 




— — ^ 




Metttoaud Apparatus tor tbe 
Eodoscbpic Tmtmciit of Dccd 
IWooU^ngRP 
Hypeitbettttt 


45 


06/05/90 




Qisics Vasiallo^ 
jwocn w • uoaattB 


ii«uioa na Appvaoii h>r 
Piovl(fiog Enhanced TIssw 
Fmimf ntirtfcm And^ 


46 


06KW90 


us 4^6^ 


FekrStm 


Uhnsomcally Unhiaeed U 


47 


lOOttM 




BrklLOcMaaa 


I DCfmoq>ctnc vaaoiac iissoo 
AMttfanElcctiDd>MfitfaUte» 

^^yc Tcntpcf wHiffl 
Dettctioii 


4S 






XJsMJLI'aaiis.Mxik 
Sttttt 


AMsQo&utfaeier With 


49 






O. Boittilandl WiUlam 


bMiod and AppmM for 
i iicnnmy i/caooying Liyer 
ofAnOrgn 


50 


03/21/^1 


2MS39904SIA1 


RndtMittmnDer 




51 


04^6/91 


USS^«90t 


MtdcA*RyddI 


Uectioftttgicai sosttumeift 
HiviocMcedkCiit&f 
Bectrode And Spol-Oug 
Hoctrode 


S2 






HuyCIUbiiab 


Dipolar hlociiosiaycil 
lostiumcflC 


S3 


07/30/91 




MukA-RydcH 


£ieccrosui|pcal InsboDCDt kr 
Coodocti^g EadMoople 
Kettogttde Sfddncleiotoiiqr 
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Hi 


PstcotNoinbci/ 
PnbUcsdM 


1 loventQr/Autfcor 


Tilie 


34 


09A)Q^1 


" jownatot 
umfwgjr Vvl* 

146^669 


j imgcoe V. 

1 Kmnolowdcy sod 

1 Robert D.'Hcktf 


Tbo Vtoiotical Aoolieaitfiii of 
Electiosursetx 


55 




US 5,047,026 


Made A. 


UIocuuAuigKai iTnp|g|m>nf ^ct 
TrancHng Through l&soe 


56 


09/1 on 


US 5^7,027 


|MaikA.RydeIl 


Tmnor R£s£^v 


57 


l(U>7y9l 


CholecjnslectoiDy 
Lectne 


j Dr*OIsca 


B^obr Lqttmscope 
Ctotwystectoniy 


5S 


ouiA/n 


US5,08C!^ 


1 TcncnoB J* BqcIm 


Elcctioragicd Ekcttodo 


59 


01/28/92 


US 3^.044 


RobmlLQiiIat 


^la^ aod Mbdbod cf Ukiiiff 
Same 


60 


02AM/92 


US5Jtt5^9 




i»lopsy ixvlco Wdb Btpokr ' 
Coagidatloo CapaibiBQr 


€t 






unoilMaittierg^ 
Robot BL Stoddsd^ 
MidMlS.iC]icEk 


Oai Cwgnhtfoa Dcvioo 


«2 




a55,09M3i 


MadeiLRyddl 


RFAUationCa&etflr 


£3 




DSSJ0U9I 


ucnuua 

FiwIfimwiiCTvHcng 


iugD>f xcqixQcy Uenesitor 1-or 
TlssoeCi^&gAiKfFcir 
Coagiikdiig In fli|^ 


(4 




USSJ12.330 


Slunicta Niabtgaki, 
SUtoBBo 


Jlescotosoope Appofoliit 


65 




t;S5422J3» 1 


Qoi IL Mttiwttioi^ 


1 issue YaponzmgAocassocy 
and MeOod for as Endoscope 


66 




\JSS4e2j6S9 


SliiziioNiDOin^ 


Blood C6agnlatmg i^^itfttus 


67 


12^15/92 


US5J713U 


SteveaV«Beiiww 


Cbotoectonqr tBstrameol 


68 


(mm 




DavidJ.Pad&i 


luectiosurgicai insmuDcnt "wdb' 
Sxttpdable Sbcafli fa 
[ftlgatioQ aod Aqdmioo 




0S/D4/93 1 


[B3;2a7,675 


reroroc Canady 


Svgfeal Coagulation Device 
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PaloitNiimbH/ 


bvcalaf/Aiiaor 


TMe 


70 




US5;217^59 


WmUrniyamrrfing 


Method aod lastxunicnc ibr 
Pcdbming Eye Stttgo/ 


71 


04/26/94 




lUduffdP.Flccoor 




72 


06a»»5 


US $,423^82 


Jk; 


Utnctcr usviQg liiecbode 
With Aamiar Scoeu lod 
Meftod crfUmg Stme 


73 




uS 5»434,S0y 




i^KcsiQrargicaliJstfaekt And — 

.Ailbtmctcrodc Plaque ^ 
IfaifQ Ffvqueocy SpsAiog 



A. GUa4S 



Smilh ft Ke|i>nr coDleadi fttt cbto 45 «f (to *535 ptfot b nli^^ 

27,28, »,31,33,3S.3fi;37.33,41,4a,43.4S.4«»4«.49»5U5^3J.H57,«l,0.«, 
d6i,«7, £9.7(11,71. 

oMooi to OM oTcidimHy aldU Oe nt It 4» tfne of lb* iBMn^ 
«achoftlic£iilo«f%coiid«»&asornftecac^ 



fjomtHDaium 


HottvaliottioCSSSBi — ^ 


Any oocOT more oi i,4, V7» 9f W. Jl» 
13, 1^ 17, 20^ 30. 33, 39, 40, 44, 54 55. 
$6, 5% 60, 6U d2. 64,68, 69,71, 7?.73 
"widi aoy one ormm of 35, 54, 57* 


pniUeiQ - qjptybg deetdcd tixq^y 10 » 
tngeC tile on « pttknt's bo^ stractio^ 


Any ooe or sioce ot 1, 4, 5, 7, 9, 1(1^ 11, 
13, 16. 17,201 30133, 39,40^ 44, 50^ 5S» 
5^ 58, 60, «1.62.64,68;69,71,72,73 
mdiaay otfatfoneorsiotte of die 
ontic^ntlng ic&aioes firtcd 


Etcii s«fc«vacc Is dStceted to SUM 
pf<ride&i«» qi|ilysig dectncal cQcigjrtD ft 
taiget ^ oil a patiiefll's tiod(y ssnMBC; 
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Any MM ormm of 3S»M^57 wdth 59. 


Motivmboa Combine { 
i^acb veicience la djTCctod ia ibe same 

taigct fitft Oft apatfenfs Msr strocttre. 


Any one or loorc of i3, 5/ With aay 

odier one or more of fho amieip^ng 
rc£acac6s luted above. 


iwiettce 0 diftded b Ibe same 
problem^ 9pfiyinz de^^iical energy to a 
target site on a patient's body ftnictiiie. 


Aigr one or jnoro pf A H 4/ with any one 
Of more of the antjc^otxog rvfeitsces Ihted 
above. 


iracniercrtocaiadirecieditttL^,^— ~ 
piobfca- applytng clc<irical energy to « 
targctiito ona palicnfabody atniawe; 


59 vTith any one cr looie of die aatfd^MUing 
ic&rcnccs Usled rixyvo* 


iaco setatDce IS directed to iba same 
piobkm - qiplying dicctncal energy to z 
tttgetaitoon apaticm's bo^rsiractiBv. 



2. VAHttattio.SjmjBtlC^mpMaey 
A. Cbdmi 

eflA«raefellOiriiiigiefiniie«K 2;^?,M5,I<iW,22,23,24,25,25,27,28,2?.30t 

3I,34,3S,3^37.3?,4?,4S;4^48,4»,51iS2,53.54.55l57.€I,C.O.fiS,«^«7,«, 
71.73. 

SmtAANepliewabocQitaidstliatclsfaa 1 of tfic 
olmoa) t» ooe of ptdEoaiy iiciO b liK est <t Ibe ^ of 
each of tho foltewing combkatkms of rderaicei; wWeh 
wmildhsveboencnoUiialfiiratle^ . 



voafrinaooft 


jnonvuion lo ^/^ibnif 


ADyQneQrma»oIIA'^»ytll»l/t3(V — 
3 9» 40, 44. 47. 5<^ 55, 5^ 58, 6U 64. 

6^ «9, 71 • 73 ^ aagr od^ one or more 

of &e aoddpatbg tcfaneet Sited above; 


Eadnefocnee is directed to Oio same 
pvoblcQ - appl^ihg dcctncal eocigy to ft 
target site on n lAdeofis body stradttc 
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wombinactoo 


Moovatioa to Conblito 


Anyoncorix»icoii,o^ i/»JU^ 
39, 40. 44, 47. 50, 55^ 56, 5t, 6h 62. 64. 
68, 69, 71, 73 With any 0B9 or more of 2» 3. 
4. 16, 18,21,22,23,24,25.27,28,31. 
33. H 35, 3<;37»4l;4I,43. 45.46, 41, 
49, 51. 53^HS7,60^ 63. 66^67.74. 72 
and witfiaBjroDeornole of 10^ 13. 


Each itference b directed to Ibo same 
pcoUem • applymg electrical eoeTsy to a 
target site oa a patient*! lody nmctoio. 


Aoyooeormfiieol^ J,4, U. \b, 111,21. 
22, 23, 24.25. 27,21,31, 33.H35. 36, 
37,41, 42, 43, 45. 46,4s, 49.51. 53. S4L 

01^ 03y oo^ 07, 70^ 72 wifliatiy other 
iNDc or niore oi TO aadc^euDg re&reatat 
listed above. 


Each icfaciKX fa directed to fee same 
Problem «- uxdrittff ctcctdcal eottffv to A 

w- — ™ J" ' ■ ™ •••• w •r*^^^ imm^ 


Any one or more oi i, 4» 1% 16, 1|, 21. 
22.23,24.25,27,28.31,33,34.35,36^ 
37, 41, 42, 43. 45. 4<. 41.49. 51, 53,34^ 
57, 60. 63, «7» 70t 72 wilb tiqr one «r 
tDorc of 10,11. 


Eachicfercnee ii dhected to the Mate 
problem -apfdyii^doctrica] energy to ft 
tirgct a {te on a patkof a body itniehse. 


Ai^ one or more ox iV, 1 J iwttb toy other 
one or moic of die antfcipetipg icfereoco 
Iteedebom 


ucat retoenco la Ottteted to lha same 
piKMsn «*^^^rtag electricat energy to a 
taigct site OB apaticnt^a body atmcmie. 



SmMii^NqpliewlMicrcooteDda^daim 1 of Ae^palctf 
bdefiaBtaimda35UiLa § 112^2. 
. Claim 26 

Smidi ft Kcpbew cooteods Oat daim 26 of the *8C patent is aii^^ 
lostear^ofteMomngrcfaBDces: 2,5.23^2^29,61,63. 

SnnlhftN^evabo contends^ danaSdofOe^pitfeDt^vvo^ 
obvious toooeof otdhu^afcmlo Ae ait atlhedmeof Ae 
eadi ofOofidlowIag eonihiBatioaa of iciexaicc^. viiiddiSmiA ft Itof^ 
vvould haeve becncombined fisr at least Ao foBom^ 
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jy one or more o^ ^ • j, .j, * i 
30, 39, 4<V H 47, 50t 55. 5fi^ 5 €2. 64, 

09. 7 1, 73 wUi ttiy one ormm 3, 4, 
f'J^i^f-J*-^'-^^* 22,23,24,25.27,28, 
31, 33, 34. 35, 3$, 37, 38,41, 42, 43, 45, 

46, 4«. 49, 5 1 , 52; 53, 5 4, 57. 60. 65, 6«, 
67, 70, 72 and witii toy o&e <v mote of 9« 
14.3?,6I. ^ 



£^ vefotsce It directed to thd Mne 
poUm - apidymg electrical c&etgy to a 
ale oaairfenfabodlystRjctui^ 



Any o£c or moia ol 1, 6, 7, 10, 11, 1 J, 17, 
30. 39, 40. 44, 47, 50, 55, 56, 5«, 62, 64, 

6% 69, 71, 73 \vith aqr or moct of Ac 
^c^ntxng rcfercacca listed abow. 


icfiieacc b <&ectcd to Che same 
problem - q>plylng cicctrfcd energy to a 
tifgec site on a jwtleofa bo<(y rtractiw. 


An)roneormoiooti,4,J|,li,|3,l4^H 
21, 22.24.2^ 27,2«,31.33.H35.3«. 
37,31,41,42,43,45, 46^ 4«;49,51, 52; 
53,54, 57, 60!, 65, 66^ 67, 7(V72 wlfli any 
OM ormoce of 9, 14, 32, 61. 


Eidiiefefenea t$ &Qcted to ti» »me 

|sobkm--8pp^deetileaieoergyioa 

«>i8ctABoiiaiMtfeat*9bod^streetnK; 


^ ono or mow ol i, 4, 12, 15, 1*^ IJ, 
21,22,24,25,27,21,31,33,34,35,36, 
37,3g.4U42, 43,45, 4<v 48. 49,51, 52, 
53, 54, 57, 60, 65, 66, 67, 70; 72^ aqy 

ODcormofeofliieanll<^stbgicfeiciiccs 
Hsicd above. 


Bich fcfbreoee ts dbeded to Oe same 
jwblcm-apfrfylog electrical eae^ 
(«niet«te0nap«teBt*s body atmetm. 


AxiyoQeornioreoiy,li.3i,Wwx4haiiy 

ooeo^mora of tboantfc^ttfagse&teocb 
listed above;. 


iiach leieroiiw IS dueded io the same" 
ptobkm^ifplylqgdeciricat cacfgy toa 
tMgeeslteooapitteal*sbo4ygtnictuwt. 



SxnibANq^|laaa'eoiiteiidBtlittdaia2<oftfae'mp«a^ 
asiDdeSidte«Bdcr3$U&Cf 1121^ 

SjniAANepiawcoBteodi that cbfaMcf the -Saip^ 
ltt9te>cbofllie£>llovi««iefifmess: i; 15»2^ 



tobiiepfoidbBijtttliBtliBaitatltellDwtf^ 
would lave been combined fa itkastflie&aowiagitaaons: 
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CONFIDENTIAL INFORMATION HAS 
BEEN REMOVED FROM THIS PAGE 



IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Pl^tif^ 



V. 



SMTTH & NEPHEW, INC 

Defendant 



CJLN6.01-504-SUt 



If/ 



5m- 



SMITH & NEPHEW'S SECOND MOTION FOR LEAVE TO AMEND ANSM^ 

AND COUNTERCLAIM .1*. 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
PIainti£C 



SMITH & NEPHEW, INC. 

DefendanL 



C^Nb.0!-504-SLR 



[PROPOSED! ORDER GRANTING SMITH & NEPSQEW, INC.»S 
SECOND MOTION FOR LEAVE TO AMEND ANSWER AND 
COUNTERCLAIM 

AND NOW, the Court, having considaed the issues raised to Smith & N^hew's 
Second Motion For Leave To Amend Answer And Counterclaim; 

IT IS HEREBY ORDERED Oiat the Motion is (PLANTED and diat the Amended 
AnswCT and Counteicism attadied as Bchilnt *W to the Motion is deemed filed upon 
entry of this Order. 

SO ORDERED, this day of ,2002. 



United States I&trict Judge 

8Mt1l39.doe 
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CERTIFICATE OF SERVICE 



I hereby certify that on this 30* day of July, 20(G, a tme and correct copy of the 
withm document was caused to be served on the attorneys of record at the following 
addresses as indicated: 



Matthew D. Powers, Esq. 
Moiris, Nichols, Arsht & Tunnell 
1 201 Nordi Market Street 
P.O. Box 1347 
Wihntngton. DE 19899-1347 

BY FEDERAL EXPIUSSS 

Matthew D. Powers Attorneys for Plaintifif 

Jared Bobtow ArthroCare Corporatioi 

Perry Cliuk 

WEIL, GOTSHAL & MANGES LLP 
201 Redwood Shores Parkway 
Redwood Shores^ CA 94065 -1175 



BY HAND DELIVERY 
Jack B. Bhim^feld, Esq. 



Attorney for Plaintiff 
Aithrocare Coiporation 



K^A.WaIter»Jr. 



80011139^ 
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IN THE U^^TED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plaintif!; 

V. 

SMITH & NEPHEW, INC» 
Defendant 



SMITH & NEPHEW, INC., 

CountefcIaim-PlaintiO; 



ARTHROCARE CORPORATION, AND 
ETHICON,INC4 

. Counterclatm-Defoidants. 



CA. No. 01-504 SLR 



AMENDED ANSWER AND COUNTERCLAIMS OF SMITH & NEPHEW, INC 
Defendant Smith & Nephew, Inc* C*Snuth & Nq>hew**), answers the 
coire^ncfingly numbered paragraphs of the complaint of plaintiff ArtfiroCare 
Coipcnratibn (^^AtthroCare'*) as follows: 

JURlSDICnON AND VENUE 
L * Smith & Nephew admits that AzthroCare's action purports to be one for 
alleged pitmt iiifiihgemcnt arising under the patent laws of the United Slates, but Smith 
& Nephew denies that there has been any such infringement. Smith & Nephew admits 
that the Court has subject matter jurisdiction over this action. Smith & Nephew further 
admits that venue is tedmi<:ally proper. 
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2. Smith & Nephew is widiout sufficient knowledge or belief as lo the truth 
of the allegations of Paragraph 2 and, on that basis, denies the allegations. 

3. Admitted. 

cou^^•ONE 

4. Smith & Nephew realleges and incorporates herein by reference the 
allegations and responses of Paragraphs i through 3, above. 

5. Smith & Nephew admits that what appears to be a copy of United States 
Patent No. 5,697,536 (the '536 patent^ cntiUed 'System and Method for Electrosurgical 
Cutting and Ablation," is attached to Ae Complaint as Exhibit A. South & Nephew 
admits that the '536 patent issued on December 16, 1997 to Eggers. et al.. but denies that 
such patent was duly and legally issued. Smith & Nephew is without mfoimation 
sttffici«it to form a belief as to the tru* of the remaining sdleg^ons of Paragraph 5 and, 
on that basis, denies them. 

6. Denied. 

7. Denied. 

8. Denied. 

COUNT TWO 

9. Smidi & Nephew realleges and incwpoiates herein by reference the 
sdleg^ons uad responses of Paiagr^hs I through 3, above. 

10. SniUi & Nephew admits that what appears to be a copy of UiUted States 
Patent No. 5,697,882 Obe '882 patent"), entiUed "System and Method for 
Electrosurgical Cutting and Ablation," is attached to the Complaint as Exhibtt B. Smith 
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& Nephew admits that the *882 patent issued on December 16, 1997 to Eggets^ et ai., but 
denies that such patent was duly and legally issued* Smith & Nephew is without 
inforaiation sufficiqit to form a belief as to the truth of the remaining allegations of 
Paragraph 10 and, on that basis, denies them. 
IL Denied. 

12. Denied. 

13. Denied. 

COUNT THREE 

1 4. Smith.& Nephew realleges and incoiporates herein by reference the 
allegations and responses of Paragraphs t through 3, above. 

15« Smith & Nephew admits that Mdiat appears to be a copy of United States 
Patent No. 6;^4,592 Hhe *S92 patent^, entitled *^y5tems and Methods for 
Hectrosurgical Tissue Treatment in Conductive Fluid,** is attached to the Complaint as 
Exhibit C (referenced as Exhibit D in the Complaint). Smith & Nephew admits that the 
'592 patent issued on May 1* 2001 to Eggers, et aL, but denies that such patent was duly 
and legally issued. Smith & Nephew is without information suStcient to form a belief as 
to the truth of the remaining allegations of Paragraph 15 and, on that basis, denies them. 

16. Denied. 

17. Denied 

18. Denied. 
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RELIEF REQUESTED BY ARTHROCARE 

19. Smith & Nephew requests that the Court grant none of tfie relief requested 
by ArthroCare. 

AFnRMATIVE DEFENSES 

nRST AFnRMATIVE DEFENSE 
(Non-Infringement) 

20. Smith & Nephew does not infringe and has not infringed, either directly. 

by inducing others to infringe, or by contributing to the infringement by others, any valid 

claim of the *536. '882 or '592 patents. 

SECOND AFnRMATIVE DEFENSE 
anvaliditv) 

21. The *536, '882 and '592 patents ate each invalid because each fails to 
comply with the requirements of 35 U.S.C. § lOl seg.. mcludlng without limitation. 
Sections 102, 103 and 112. 

THIRD AFFIRMATIVE DEFENSE 
flifCstise) 

22. The '536. ♦882, and '592 patents are eadiunenforc«J>le for misuse, 

since, upon information and beUef, ArthroCare filed this lawsuit knowing dat «ach patent 

was invalid, unenfbiceabie, and/or not infringed by any act of Smith & Nephew. 

FOURTH AFFIRMATIVE DEFENSE 
fUneBferceability Based oa Ineaultabie Coadact) 

23. The '592 patent is uneiforceable based oto inequitable conduct committed 
by ArthroCai^ the ^plicants, and/or their attorneys during the prosecution in the United 
States Patent and Trademark Office CtlSPTO^ as set forth more fulbr in paragraphs 15- 
26 of Smith & Nephew's Counterclaim 6x a Declaratory Judgment of Non-Infrir^ement, 
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# # 

Invalidity and Unenforceabiiity. 

FIFTH AFFIRMATIVE DEFENSE 
(Unclean Hands) 

24, . ArthroCare is entitled to no reliefsince it comes into this Ctourt 

unclean hands since it has misused the *536» '882, and *592 patents and obtained the *592 

patent through inequitable conduct 

SMITH & NEPHEWS COUNTERCLAIMS 
AGAINST ARTHROCARE 

For its counterclaims against ArthroCar^ Smith & Nephew alleges as follows: 

jxnusDicnoN anp venue 

I • These counterclaims are brought under the Declaratory Judgment Act, 28 
U^.C, §§2201 and 2202, and the patent laws of the United States, Title 35 UJS.C, for a 
declaratory judgment that the *536, *882 and *S92 patents are invalid and haive not been 
infringed by any act of Smith & Nephew, and that the *S92 patent is unenforceable. 

2. ArthroCare has stated that it is a Delaware corporation with its principal 
place of business at 5$^ North Pastoria Avenue Sunnyvale, California. 

3. Smidi & Nephew is a Delaware corpwation with its principal place of 
business at 1 450 Brooks Road, Memphis, Tennessee, 

4. This Court has jurisdiction ov^ these counterclaims under 28 U.S.C. §§ 
1331, 1338, 2201 and 2202. An actual and justiciable controversy exists between 
AithroCare and Smith & Nephew as to die infiingemmt and validity of the *S36, ^882 
and ^592 patents, and enforceability of the *592 patent, as evidenced by ArthroCare's 
Complaint in this action and Smith & Nephew's Answer to diat Complaint, set forth 
above. 

5 



A 1334 



5. Venue is technically proper in this Court under 28 U.S.C- § 1391. and 
because AithroCarc has brought its Conaplaint for alleged infringement of the '536, '882 
and *592 patents in this Court 

DECLARATORY JUDGMENT OF NON-INFRINGEMENT, 
INVALIDITY AND UNENFORCEABILITY 

6. Smith & Nephew repeats and realleges the allegations of Paragraphs l- 
5, above, as if fully set forth herein. 

7. On December 16, 1997. die '536 patent, entitled "Sysiem and Methoc 
for Elecuosurgical Cutting and Ablation.- was issued by tte USPTO in the name ol 
Philip E. Eggers. er al. ArthroCare daims to be die owner of all right, tide and 
interest in and to die '536 patent 

8. On December 16, 1997. die *882 patent. endUed •System and Mf^diod 
for Electrosurgical Cutting and Ablation,** was issued by die USPTO in die nahie of 
Philip E. Eggers. et at. ArdiroCare claims to be die owner of all right, tide and 
interest in and to die '882 patent 

9. On May 1. 2001. die *592 patent, entided 'System and Methods for 
Electrosur^cal Tissue Treaimeitt in C6nductive Fluid/ was issued by die USPTO in 
the name of Philq) E. Eggers, et al. ArdiroCare claims to be die owner of all right, 

title and interest in and U> die *592 patent 

10. Smidi & Nephew has not and does not infringe any valic: claim of die 

•536, '882 or '592 patents. 

1 1. The '536, *882 and '592 patents are each invalid because each fails to 
comply witfi' die requirements of 35 U^C. § 101 ^ seg. uichiding widiout limitation. 
Sections 102. 103 and 1 12. 
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12, , The ^536, *882, and *592 patents are each unenforceable for misuse, 
since, upon information and belieC ArthroCare filed this lawsuit knowing that each 
patent was invalid, unenforceable, and/or not infringed by any act of Smith & Nephew. 

1 3. ArthroCare is entitled to no relief since it comes into this Court with 
unclean hands since it has misused the ^S36, *882, and '592 patents and obtained the 
'592 patent through inequitable conduct 

14. The *592 patent is unenforceable based oh inequitable conduct during 
prosecution of the '592 patent in the USPTO, as more particularly set forth below. 

ArthroCare's Deceptive Activities In the Patent Office 
15* On or about February 23» 1998» ArthroCare filed suit against Ethicon, 
Ik., etgU.. in the U.S. District Court for the Northern District of California ("the 
California Court"*), alleging mfringement of four of its patents for electrosurgery 
devices and methods, ii^iuding the '536 and '882 patents at issue in this action. That 
case was before Senior Judge William H. Orriclc and was captioned ArthroCare Corp. 
V. Ethicon, lite.. Civil Action No. 98-CV-609 ("the first ArthroCare case*). 

16. During die course of the first ArthroCare case, the California Court 
made extensive and detailed pretrhl rulings, including a 33 page opinbn dated on or 
about December 2, 1998 in which, among other diings, it reviewed and interpreted 17 
prior art references in the field of electrosurgery. 

17. Significantly, in regard to one prior art reference, U.S. Patent No. 
4,1 16, 198 ("the Roos *198 reference"), there was a dispute between die parties as to 
whether the reference taught the use of an electrically conductive fluid in order to 
create a current flow between the active and renim electrodes. 

18. The California Court expressly found that die use of such a comhicttve 
fluid was explicitly described m clafaa 1 of the Roos ' 198 reference. 
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19. . Upon infonnation and belief, while the first ArthroCare case was 
pending. ArthroCare applied for the *592 patent* which then issued following the 

conclusion of that case. 

20. During the prosecution of the application for the *592 patent, 
ArthroCare, the applicants and their attomey(s) were under a duty of caivlor and good 
faith in dealing with the USPTO, which inchided a duty to disclose to the USPTO all 
information material to patentability. c 

21. Upon information and belief, ArthroCare, the applicants and/or their 
attorney(s) violated their duty of candor and good £uth and disclosure owed to the 
USPTO. 

22. Upon information and belief, during the prosecution of flie application 
for the •592 patent in the USPTO, neither ArthroCare, the applicants nor their 
attomey(s) complied wifli the Manual of Patem Examining Procedure § 200U06(c) 
requiring the disclosure of material information arising from litigation concerning the 
subject matter for which a patent is being sought. For example, neidier ArthroCare, 
the applicants nor their attomey(s) told the patent examiner that the Roos * 198 
reference disclosed the use of conductive fluid in claim 1 or that the California Court 
had spedficalty found ifaat it had. 

23. Instead, ArthfoCare, the ai^licants and/or their attomey(s), submitted a 
supplemental informati<wi disclosure statement on or about Octobw 25, 1999 in ^ich 
they sunply listed the California Court's December 2, 1998 (pinion in a list of 84 
pleadings that had been filed in the first ArthroCare case, but never submitted a copy 
of the opinion to dw USPTO. 

24. Further, during Uie prosecution of the application for the *592 patent, in 
an Office Action.mailed on or about February 29. 2000, the patent exammer inferred 
that the Roos * 198 device must mberemly have used conductive fluid in order to work. 
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and as a result rejected certain claims of the application under 35 § i02(b) as 

being clearly anticipated by the Roos •198 reference. 

25. In an Amendment filed tn the USPTO on or about May 30, lOOO. 
ArdiroCare, the applicants and/or dieir attomey(s) responded to the patent examiner's 
rejection by making die misleading argument tbax Roos *198 device did not use 
conductive fluid. AnfaroCare foiled to inform die patent exanuner of the California 
Court's decision diat Cl^ 1 of die Roos U98 reference explicitly disclosed a 
conductive fluid, ArthroCare thus witfahetd material tnformatbn and made afflrmattve 
misrepresentations concerning the Roos * 198 patenL 

26. Accordingly, the *S92 patent is unenforceable due to inequitable conduct 
since» upon information and belief, ArthroCare, the applicants and/or dieir attoniey(s) 
intentionally misrq>resested and widifaeld material information from die USPTO widi 
an intent to deceive die USFTO into issuing die '592 patent. 

COUNTERCLAIM FOR AffTlTRUST VIOLATIONS 
27* Paragrs^hs 1-26 are incorporated herem by reference* / 
28. This counterclaim is for andtmst violations under 15 U.S.C. §L This 
Court has jurisdiction over die subject maner of this counterclaim und|er the provisions 
of Federal Rules of Civil Procedure 13 and 19. — 
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PRAYER FO^ Mgf IRF 
WHEREFORE, Smith & Nephew prays diat judgment be entered m its fiivor 
and against AitiiFoCare granting Smith & N^hew the foUowtiig: 
A« That AitfaioCare take nodung by lUsBctioD; 

B. A declaration that Smith & Nephew does not infrmge and has not 
infringed any claim of the *536 patent, die '882 pateiot or die *S92 
ntenii 

C. ^ A dedaradon diat the *536, '882 and *592 patents are invalid; 

D. A dedaradon diat die *536t *882 and *S92 patoits are unenforceable; 

E. An iijmicdon enjoming AnhroCare, its officers, agoits, servants, 
employees, and attorn^ aiiddioseperstHis In active concert or * 
pardcqpadon widi them who recdve actual nodce of dus judgmeitt, from 
.directly or indirectly charging infringemeitt, at insdtnting any action for 

infringement, of die 'S36 patent, '882 pateitt or '592 patent against 
Smith & Nephew or any of its custonns, licensees, or suj^tiers; 

F. A declaradon diat this is an exceptional case within die meaning of 35 
U^.a§285; 

U 
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G. An award to SiniUi & Nephew of afl its costs, expenses and attonicys- 
fees in this action; 

H. 



I. An award to snutn « wcpncw m aMw» ~~ — 

Coon deems just and proper. 



JURY DEMAND 

Smidi A Nephew demands trial by jury on aU issues triable of right by a jury. 



Dated: July 30. 2002 



OF COUNSEL: 

IDutis MadFerria 
FISH St RICHARDSON, P.C. 
500 AtgucUo Street, Suite 500 
Redwood City. CA 94063 
Telephone: (650) 839-5070 
Facsimile: (650 839-5071 

MarlcJ.Hebctt 
FKH & RICHARDSON. P.C. 
225 FranUin Street 
Boston. MA 02110-2804 
Tekpboae: (617)342-5070 
Facsimile: (617) 542-8906 



FISH & RICHARDSON. P C. 



William J. Maisden. Jr. (#2247) 
Keith A. Walter. Jr. (#4157) 
919 N. Market St.. Suite 1 100 
WihmngttHi. DE 19899-1114 
Telephone: (302)652-5070 
Facsimile: (302)652-0607 

Attorneys for Defendant 
SMITH A NEPHEW. INC. 



30«m)9ClEA)idoc- * 
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m THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROCARE CORPORATION, 
Plainti^ 

V. 

SMITH & NEPHEW. INC^ 
Defendant 



SMITH & NEPHEW. INC. 
Counterclaim'Plaintiffi 



V. 



ARTHROCARE CORPORATIOR AND 
ETHICON.INC^ 

CounteicIaimj?efepdaitfs. 



C.A. No. 01-504 SLR 



AMENDED ANSWER AND COUNTERCLAIMS OP SMITH & NEPHEW. INC 
Defendam Smifli & Nqphew, Inc. ("Smith & HefhevT), answers the 
cotrespondingly numbered paragraphs of tfie complaint of plainttEf AitbioCare 
C>iporatton CArthroCare'O as foUows: 

JURISDICTION AND VENUE 
1 . ■ Smith & Nq>hew admits that AithroCare's acdon purports to be one for 
alleged patent infiii^ement arismg under the patoit laws of the United States, but Smith 
& Nephew denies that there has been ai^ such infiingement Smitft & Nq>hew admits 
that the Court has subject matter jurisdiction over this action. Smith & Nephew forther 
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admits that venue is technically prope r, but denies that it ic appropriate Smith & 
Nfephew has moved under 28 U.S»C» § KO^(a) for transfer of venue to th e United Stat ^ 
District Court for the Northern District of California . 

2. Smith & Nephew is without sufficient knowledge or belief as to the truth 
of the allegations of Paragraph 2 and, on that basis, denies the allegations. 

3. Admitted 

COUNT ONE 

4. Smith & Nephew realleges and incorporates herein by reference the 
allegations and responses of Paragraphs I through 3, above. 

Smith & Nq>hew adniits that what s^pears to be a copy of United States 
Patent No. 5,697,536 (the *536 patenO* entitled *^ystcm and M^od for Eiectrosurgical 
Cutting and Ablation,'* is attached to the Complaint as Exhibit A. Smith & Nephew 
admits that the *536 patent issued on December 1 6, 1997 to Eggers, et a|., but denies that 
sxtch patent was duly and legally issued. Smidi & Nephew is without information 
sufficient to form a belief as to the truth of the remaining allegations of Paragraf^ 5 and« 
on that basis, denies them. 

6. Denied 

7. Denied * 

8. Denied 

COUNT TWO 

9. Smith & Nephew realleges and incorporates herein by reference the 
allegations and responses of Paragraphs 1 through 3, above. 

2 
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10.. Smith & Nq>hew admits that what appears to be a copy of United States 
Patent No. 5,697,882 ("the '882 patent), entitled **System and Metfiod for 
Electrosurgical Cutting and Ablation,** is attached to the Complaint as Exhibit B. Smith 
& Nephew admits that the '882 patent issued on December 16. 1997 to Eggers, et al,, but 
denies that such patent was duly and legally issued. Smith & Nephew is wtdiout 
infonnatton sufficient to form a belief as to the truth of the remaining allegations of 
Paragraph 10 and, on that basis, denies them. 

II; Denied. 

12. Denied. 

13. Denied. 

COUNT THREE 

14. Smith & Nephew realises and incorporates herein by reference the 
allegations and responses of Paragra|rfis 1 through 3, above; 

15. Smith & Nephew admits that what appears to be a copy of United States 
Patent No. 6^4,592 Hbe *S92 patent**), entitled **System$ and Methods for 
Electrosurgical Tissue Treatment m Conductive Fluid,** is attached to die Complaint as 
Exhibit C (referenced as Exhibit D in the Ccfmplaint). Smith & Nephew admits that the 
*S92 patent issued on May U 2001 to Eggers, ^ at., but denies that such patent was duly 
and legally issued Smith & Nephew is without information sufficient to form a belief as 
to the truth of the remaining allegations of Paragraph IS and, on that basis, denies them. 

16. Denied. 

17. Denied. 

18. Denied. 
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RELIEF REQUESTED BY ARTHROCARE 



19. Smith i& Nephew requests that the Court grant none of the relief requested 
by ArthroCare. 

AFHRMATIVE DEFENSES 

FIRST AFFIRMATIVE DEFENSE 
(Non-Infringement) 

20. Smith & Nephew does not infringe and has not infringed, either directly, 

by inducing others to infringe, or by contributing to the infringement by others, any valid 

claim of the '536, •SSa or *592 patents. 

SECOND AFFIRMATIVE DEFENSE 
flnvaKdity) 

2 L The *S36/882 and *592 patents are each invalid because each foils b 

comply with the requirements of 35 U^«C. § 101 etseq>. including without Ihnitation, 

Sections 102» 103 and 112. 

THIRD AFFIRMATIVE DEFENSE 
flviisuse) 

22. The *S36, *882» and '592 patents are each unenforceable for misuse, 

since, upon infonnation and belief! AithioCare filed this lawsuit knowing that each patent 

was invalid, unenforceable, and/or not infringed by any act of Smith & Nephew. 

FOURTH AFFIRMATIVE DEFENSE 
(fUnepforceability Based on Inequitable Conduct) 

23. . . The ^592 patent is unenforceable based on ine;quitable conduct committed 
by ArthroCare» 4he ^plicants» and/or their attorneys during the prosecution in the United 
States Patent and Trademaik Office fUSPTO^ as set fordi more fidly in paragraphs IS- 
26 of Smith & Nq)hew's Counterclaim for a Declaratory Judgment of Ncm-Infringement, 

4 
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Invalidity and Unenforceability. 

O FIFTH AFFIRMATIVE DEFENSE 

(Unclean Hands) 

24. - ArthroCarc is enutled to no relief since it comes into this Court with 

unclean hands since it has misused the *536, *882, and *S92 patents and obtoined the ^592 

patent through inequiuble conduct 

SMITH & NEPHEW'S COUNTERCLAIMS 
AGAINST ARTHROCARE 

For its counterclaims against ArthroCare» Smidi & Nephew alleges as follows: 

JURISDICTION ANP VENUE 

I. These counterclaims are brought under the Declaratory Judgment Act, 28 

U,S.C §§ 2201 and 2202, and the patent laws of the United States^ Title 35 U.S-C, for a / 

declaratory judgment that the *536^ •SSi and ^592 patents arc invalid and have not been 

O * infringed by any act of Smith & Nephew, and Aat the *S92 patent is unenforceable. 

2/ ArthroCarc has stated that it is a Delaware corporation with its principal 

, place of business at 595 North Pastoria Avenue, Sunnyvale, California. 

3. Smith & Nephew is a Delaware corporation with its principal place of 
budness at 1450 Brooks Road, Memphis, Tennessee. 

4. This Court has jurisdicti<m over these counterclaims under 28 U.S.C. §§ 
133 U 1338, 2201 and 2202. An actual and justiciable controversy «ists between 
ArthroCarc and Smith & Nephew as to the inftingcroent and validity of the *536, ^882 
and '592 patents, and enforceability of the *592 patent, as evidenced by ArthroCare's 
Complaint m this action and Smith & Nephew's Answer to that Complaint, set forth 
above. 
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5. Venue i$ technically proper in this Coint under 28 U.S.C. § 1 39 1 . and 

because ArthroCare has brought its Complaint for aHegcd infringement of the *S36» *882 

and '592 patents in this Court Smith & Nephew has mov e d und6r - 28 - U.S.C. § M01(a) 

for transf e r of v e nu e- to th e Morthem District of California, 

DECLARATORY JUDGMENT OF NON-INFRINGEMENT, 
INVALIDITY AND UNENFORCEABILITY 

6. Smith & Nephew repeats and realleges the allegations of Paragraphs 1- 
5, above^ as if fully set forth herein, 

7. On December 16. 1997» the *536 patent, entitled -System and Method 
for Electrosurgical Cuning and Ablation," was issued by the USPTO in the name of 
Philip E. Eggeis, ei at. ArthroCare claims to be the owner of all right, title and 
interest in and to the '536 patent. 

8. On December 16, 1997, the '882 patent, entitled ''System and Method 
for Electrosurgical Cutting and Abladon/ was issued by die USPTO in the name of 
Philip E. Eggers, et al. ArthroCare claims to be the owner of all right, tide and 
interest in and to the '882 patent. 

9. On May 1, 2001, the '592 patent, entitled "System and Methods for 

Electrosurgical Tissue Treatment in Conductive Fluid,* was issued by the USPTO in 

the name of Philip E. Eggers, ct at. AnhroCare claims to be the owner of all right, 

title and mterest in and to the '592 patent* 

I0« Smith & Nephew has not and does not infringe any valid claim of the 

•536, '882 or '592 patents. 

IL .llie ^536, *882 and '592 patents are each invalid because each &ils to 
comply with the requirements of 35 U-S^C § 101 et seg., including without limitation. 
Sections IQ2» 103 and 1 12. 
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12. ■ The *536/882. and •592patente are each unenforceable for misuse, 
since, upon information and bchcf, ArthroCare filed Ihts lawsuit knowing that each 
patent was invalid, unenforceable, and/or not infnnged by any act of Smidi & Nephew. 

1 3. ArthroCare is entitled to no relief since it comes into this Court with 
unclean hands since it has misused the '536, 'SSI. and *592 patents and obtained the 
* 592 patent through inequitable conduct 

14. The ^592 patent is unenforceable based on inequitable condua during 
prosecution of the *592 patent in the USPTO. as more particularly set forth below. 

ArthroCare's Dcceirtive Activities In the Patent Office 

15. On or about February 23, 1998* ArthroCare fded suit agamsc Ethicon, 
Inc*. er a/., in the US. District Court for die Northern Dlsorict of California ("the 
California Court**), alleging infringemem of four of its patents for electrosurgery 
devices and methods, including the *536 and *882 patents at issue in this action. That 
case was before Senior Judge William H. Orrick and was captioned ArthroCare Corp. 
V. Bhicon, Inc., Civtt Action No- 98-CV-609 Cdie first ArthroQirc cdseT). 

16. During the course of the first ArthroCare case, the California Court 
made extenshre and detaDed (Atrial niltngs* inchiding a 33 page opinion dated on or 
about December 2, 1998 in vrtiich, among <Aer tWngs. it reviewed and interpreted 17 
prior art references in ibt field of electrosurgery. 

17. Significantly, in regard to one prior art reference. U.S. Patent No. 
4,116.198 C*the Roo5 *198 reference*), there was a dispute between the parties as to 
whether the reference taught die use of an electrically conductive fluid in order to 
create a curirrat flow between the active and renum electrodes. 

18. The California Court expressly found diat the use of such a conduaive 
fluid was explioidy described in cisum I of die Roos * 198 reference. 
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19. Upon infonnation and belief, while the first ArthroCare case was 
pending^ ArthroCare applied for the '392 patent, which then issued following the 
conclusion of that case. 

20. During the prosecution of the application for the *S92 patent. 
ArthroCare. the applicants and thdr attorney(s) were under a duxy of candor and good 
faith in dealing with die USPTO, which included a duty to disclose to the USPTO all 
information material to patentability. 

21. Upon information and belief. ArthroCare, the applicants ami/or their 
attomey(s) violated their duty of candor and good faidi and disclosure owed to the 
USPTO. 

22. Upon infbrmadon and belief, during the prosecution of the applkation 
for die *S92 patent in die USPTO, neither ArthroCare, the applicants nor dieir 
attomey(s) complied widi die Manual of Patent Examining Procedure § 2001. d6(c) 
requiring the disclosure of material information arisiqg from litigation concerning the 
subject matter for wfaidi a patent is being sought For exa0q>le, neidier ArdiroCare, 
the applicants nor their attorney (s) told the patent examii^r dial die Roos * 198 
refereiKC disclosed the use of conducdve fhiid in claim 1 or that the California Court 
had specifically found diat it had. 

23. Instead, ArdiroCare, die s^licants and/or dieir attomey(s), submitted a 
supplemental informadon disclosure statement on or about October 2S» 1999' in which 
they singly listed die California C<nirt's December 2. 1998 opinion in a list of 84 
pleadings that bad been filed in the first AftbroCare case, but never submitted a cc^y 
of die (pinion U> Jibe USPTO. 

24. Further, during the prosecudon of the application for the *592 patent, in 
an Office Acdon^ mailed on or about Feteuary 29, 2000. die patent examiner inferred 
diat die Roos ' 198 device must inberendy have used conducdve fluid in order to work. 
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and as a result rejected certain ciaiins of the application under 35 U.S.C § 102(b) as 
being clearly anticipated by the Roos •198 reference. 

25. In an. Amendment filed in the USPTO on or about May 30» 2G00, 
ArthroCaie, die applicants and/or their attom^($) responded to the patent examiner's 
rejealon by maldng the nusleading argument diat Roos * 198 

conductive fluid. ArthroCare failed to inform die patem examiner of die California 
Court's decision that Cteia 1 of the Roos * !98 rtfemm explicidy disdosed n 
conduaive fluid* ArdiroCare thus wttfiheld material informadon and made afTtrmative 
misrepresentations concerning die Roos '198 paMit* 

26. Accordingly, the '592 patent is unenforceable due to inequitable conduct 
siDCC. upon informatian and belief, ArthroCare, die ^pticants and/or dieir actomey(s), 
intendonaUy misrepreseitted and widibeU material informatioa from die USPTO widi 
an mtent to deceive the USPTO into issuing die 'S92 patent 

COUNTERCLAIM FOR ANTITRUST VIOLATIONS 

27. Parafraphs 1>26 are incorporated herehi by reference. 

28> Thb counterclaim is for antitru st violations under IS U.S.C. H. This 
Court has jurisdiction over the subject matter of tfiis coimterciaim under die provisbns 
of Federal Rules of Ovil Procedure 13 and 19. 



A 1351 




A 1352 



coWRdential information has 

BEEN REMOVED FROM THIS PAGE 



. PRAYER FOR RELIEF 
WHEREFORE, Smilh k Hq)hew prays, chat judgment be entered in its favor 
and against ArthroCare granting Smidi & Nepbev the f (blowing: 
A. That ArthroCaie ukenodiing by this action; 
B* A'dedaradon that Smith & N^hew does no! infringe and has not 
infruiged ai^ claim of the '536 patent^ the '882 patent or the ^592 
patfittc 

C A declaration diat die 'S36, ^882 and '592 patents are* invalid; 

D. A declaration diat die 'S36» '882 and '592 patents are mienforceabte; 

E« An injnnctira enjoining ArtiiroCare, its officers* agents, s^vants^ 
enq>ipyees, and attorneys and those persons in active concert or 
participation 'with tiiem who receive actual notke of tins judgment^ from 
. diijQctix <^ indirect^ char^ 

infringement* of die '536 patent* '882 pioent or '592 patent against 
Smidi & Nq>hew or any of its customer* licensees* or sunriiers; 
F, A dedaration tfiat diis is an exceptional case widiiii the meamng of 35 
U^.a§28S; 
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G. An award to Smith & Nephew of all its costs, expenses and attorneys* 
fees in this action; mi 

!L 



fO, An award u> Smith &N^ew of sudiodm and forther relief as the 
Court deems just and pn^. 

JiniYDEMAND 

Smidi & Nephew demands trial by juiy on all issues triable of right by a jury. 



Dated: Septen^ 13. 2001 



FISH & RICHARDSON. P.C. 



OF COUNSEL: 



William J. Matsden. Jr. (#2247) 
FISH A RICHARDSON. P.C. 
KeMiA.Walter.Jr.(#41S7> 



Howard G. Pollaok 
Kurtis MacFenin 
FISH & RICHARDSON, P.C. 
2200 Sond Hill Road. Suit e 100 
Mcnlo Park, CA 1M(B5 
500 Argaello Street. Suite 500 
Redwood Chv. CA 94063 
Telephone: (650) 83%a»5070 
FacsimUe: «S0) 854^^0895 

MarkJ.Hebert., 
HSH & RICHARDSON. P.C. 
225 Ftanldin Street 
Boston. MA 02110-2804 
Telei*onc: (617) 542-5070 
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IN THE UNTTED STATES DISTiaCT COURT 
FOR THE DISTRICT OF DELAWARE 



ARTHROC ARE CORPORATION, 
PlatntifiE; 

V. 

SMTTHA NEPHEW, INC. 

Defendant 



CA.No.Ol-504-SLR 



»_ • 

c:. 
r- 

CONFTOEimAL INFORMATION — 
SUBJECT TO PROTECnVE ORDER ^ 

DC 

FILED UNDER SEAL co 



OPENING BRIEF IN SUPPORT OF SMITH & NEPHEWS SECOND 
MOTION FOR LEAVE TO AMEND ANSWER AND COUNTERCLAIM 



Dated: My 30, 2002 



Wflfiam J. Maisden, Jn (#2247) 
KcithAWalter,Jr.(#4157) 
FISH & RICHARDSON P.C 
919RMaiicet Street, Suite 1100 
P.O. Box 1114 

Wflmington^DE 19899-1114 

Telephone: (302)652-5070 

Facsiinile: (302)6524)607 ^ 

Mailc J. Hebeit 
FISH & RICHAROSON P.a 
- 225 FtanUtn Street 
B<>stoii.MA 02110-2804 
Telephone: (AT) 542-5070 
BcstBBle: (617) 5424906 

Kurtis D. MacForin 
FISH & RICHAKDSCttVPXX 
500 AtgueUo Street Suite 500 
Redwood aty, Califmma 94063 
Telq>boiie: (^) 839-5070 
Facanifc: (650) S39-5071 

Attorneys for Defendant 
SMIIH & NEPHEW. INC 

THIS ENVELOPE IS NOTTO BE OPENED NOR THE COOTENTS 

DISPLAYED, COPIED OR REVEALED EXCEPT BY COURT ORDER OR BY 
AGREEMENT OF THE FARTIES 
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